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A Girdle Round the Earth 


CEAN flying is coming upon us with a rush. The 
Atlantic has not’yét been flown in commercial 
conditions, and only trial flights have been made 
across the Pacific by the flying boat China 

Clipper, yet agreements have been made which provide 
for the regular commercial crossing of both oceans before 
another eighteen months have passed. This is all the 
more strange because only a few years ago there were 
many who believed that the so-called ‘‘ cube law’’ put 
both oceans outside the sphere of all but stunt flights 
with an overload of petrol. 

It stands to reason that if one ocean can be mastered 
so can the other. The only question is whether both 
offer sufficient commercial attractions. Wealthy traffic 
is always crossing the Atlantic, but can the Pacific be 
placed in the same class? Pan American Airways will 
get a mail contract from the United States Government 
for their service through Honolulu to Manila, and also 
for the southward branch as far as Pagopago, in 
American Samoa. From there down to New Zealand 
no pecuniary assistance from any Government will be 
forthcoming, and the air company will have to create 
its own traffic. The shortest and most convenient sea 
route between Great Britain and New Zealand is across 
the Pacific and through the Panama Canal. This means 
that New Zealand tourists and letter writers are quite 
familiar with the idea of making first for North America 
when the destination is the Old Country, and this famili- 
arity is an asset on which the Pan American Company 
has doubtless relied. San Francisco is a good many 
miles north of the Canal, but, if one reckons by time 
and not by distance, it is nearer to Great Britain than 
is Panama. From San Francisco to New York there is 
an excellent air service, and from New York there will 
soon, we must believe, be an air service on to Ireland. 
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A letter from New Zealand should be delivered in Great 
Britain in about a week. 

On the other side of the world the boats of Imperial 
Airways, starting from England, will soon be making 
regular crossings of the Tasman Sea between Australia 


and New Zealand. Auckland, which Kipling once 
apostrophised as “‘ Last, loneliest, loveliest, exquisite, 


apart,’’ will then have become the junction (let no one 
dare to call it the Clapham Junction!) of two airways 
which, between them, will span the world. Thus the 
whirligig of aeronautics brings its revenges. 

Mails or Passengers 7? 

Despite the Panama complex of New Zealanders, the 
Pan American service to Auckland will have to depend 
on mails for its revenue for some time to come. That 
probably applies to all trans-oceanic services. There 
are certain basic facts which can be stated about air 
travellers. They are the people who can afford to travel 
first-class on trains and steamers, and they pay first- 
class fares for the sake of comfort, not for the sake of 
speed. The third-class passenger arrives at New York 
just as fast as does the first-class traveller. When the 
air companies invite such passengers to go by aeroplane 
they are offering them more speed and less comfort. It 
has been proved that these travellers want comfort and 
luxury, but it has not yet been proved that they, 
class, want more speed. The Normandie and the Queen 
Mary can, or will, offer very attractive speeds, and they 
also offer the greatest luxury. Nothing useful can be 
deduced from the occasional millionaire in a hurry. Will 
any large number of first-class passengers desert the 
Normandie and the Queen Mary for the comparatively 
cramped quarters of a flying boat? 

On some routes the aeroplane offers attractions which 
may counterbalance the absence of swimming pools, 
ballrooms, gymnasia, and deck games. The Eastern 
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airway crosses land and sea alternately, and offers a rich 
varety of views. The aircraft on this route call at 
beautiful and interesting cities. The Atlantic flying 
boats will offer nothing but unmitigated views of the 
Atlantic, except when the aircraft are wrapped in fog 
and the pilot is flying by his instruments. The Pacific 
crossing from San Francisco to Auckland is to take three 
days. The sea may be more sunny, and there will be 
occasional coral atolls to watch, but three days of 
seascape are likely to prove an ordeal. Wall the first- 
class passenger endure it? 

For mails, however, the advantages will be enormous. 
Not long ago it took a fortnight for a letter from India 
to reach home, and New Zealand was infinitely farther 
away. To bring New Zealand nearer by half than India 
so recently was is a very mighty achievement. 


Not Peace But a Sword 


HRISTMAS once more sees war in the world, a 

spectacle not witnessed since 1917. It sees all 

the old world in a state of great anxiety, yet hold 

ing fast to the hope that peace may ‘soon be 
restored. 

At this moment an aeronautical paper must pay a 


tribute of sympathy to Sir Samuel Hoare for the misfor 
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tune which has interrupted his public career. All why 
take an interest in aeronautics remember his two periods 
of office at the Air Ministry, and the more than sound 
work 4vhich he did there. But for him, commercial aj 
transport would not stand where it stands now. 

In his great speech of explanation in the House of 
Commons the late Foreign Secretary uttered some bray 
words which it did one good to read. Speaking of th 
position as it had been a fortnight previously, when oj 
sanctions were being considered, Sir Samuel said: ‘‘ W; 
had no fear as a nation whatever of any Italian threats 
If the Italians attacked us we should retaliate, and, judg 
ing from our past history, we should retaliate with com- 
plete success.”’ 

Those words were doubtless addressed to Signor 
Mussolini, but they will find an echo in every Britis! 
heart. At the same time, though victory may be a 
tainty, it is the duty of every Government to see that 
the sailors, soldiers, and airmen who have to do th 
fighting are so equipped that their victory will be wor 
with the minimum of casualties. While there remains a 
possibility that, if oil sanctions are imposed, Italy will 
regard their imposition as a casus be!li, the Government 
must’be regretting that the repairing of our defences was 
not undertaken sooner. If our Navy and our Air For 
had been brought up to date before we should f: 
present crisis with even greater confidence. 
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lhe Outlook 


A Running Commentary on Air Topics 


A New Technique 


UST as soon as a decision has been reached in Britain 
J a Standardised method of ‘‘ blind’’ approaches 
to aerodromes, it will be necessary to consider the 
training problems involved in the new _ technique. 
Obviously it will not be advisable to entrust passengers, 
or even machines, to pilots who have had no preliminary 
practice with any method used. 

In Germany the training with the Lorenz system has 
been going ahead during the major part of 1935, and in 
America, too, quite a large number of pilots have been 
flying the Trimotor Ford and the Douglas, which have 
been used for tests with their country’s own particular 
methods of blind or semi-blind approach. These methods, 
of course, still rely very largely on the pilot’s skill in 
instrument and radio beacon flying, and the need for prac- 
tice is probably much greater than in the case of the 
Lorenz system, which is largely automatic in operation. 
Nevertheless, as in the case of straightforward instrument 
flying training, the necessity for practice has a largely 
psychological basis. Pilots must, in fact, learn to rely 
implicitly on the visual and aural signals, and to check 
up on the previously adjusted sensitive altimeter. 


Training Possibilities 

N last week’s issue of Flight some details were given ot 
] the method which is being developed at Heston, 
though in this case the training would apply only to the 
“ZZ"’ system. 

The instructor, from the front seat, fulfils the work ot 
a control officer, and the international ‘‘Q’’ code is used 
for the passage of necessary information. Airwork and 
Mr. Davy are to be congratulated on their farsightedness, 
and, since the Lorenz system is to be used, experimentally 
at least, at Heston, the training methods will undoubtedly 
be expanded to include this system in due course. 

The U.S. Department of Commerce, on the other hand, 
have interested themselves in an extremely ingenious 
ground trainer for use with the system sponsored by them. 
Although nothing can finally take the place of actual work 
under the hood and in the air, it would appear that a 
foundation of experience could be covered more cheaply 
and safely on the ground. 


Those Tapered Wings 


ITH the increasing popularity of the cantilever type 
W of monoplane attention is being focused more and 

more on the aerodynamic qualities of the tapered 
wing. Its efficiency from the point of view of lift-drag 
ratio has been amply demonstrated, particularly since we 
have discovered the importance of fillets between wing rcot 
and fuselage. Hitherto, however, the lift distribution has 
not been given the attention it merits. Mr. P. Nazir was 
the first to publish information about results of wind tunnel 
tests (see The Aircraft Engineer, Monthly Technical Supple- 
ment to Flight, November 28, 1935) carried out by him at 
the Queen Mary College. 

The wind tunnel staff of Handley Page, Ltd., has tested 
and experimented with tapered wings for a considerable 
time, and Dr. Lachmann has very kindly placed at the 
disposal of Flight some of the results of this work. The 
itticle is not of a highly technical nature, and is pleasantly 
devoid of ‘‘ performing equations,”’ so that the explana- 
tions given and the arguments put forward can be followed 
by those who have not made a special study of aero- 


dynamic theory. At the same time, Dr. Lachmann’s ecx- 
position of the subject will be found of value to the 
designer, technician and student of aerodynamics. In view 
of its wide general interest it has been decided to publish 
Dr. Lachmann’s article in Flight next week rather than 
to retain it for publication in The Aircraft Engineer at the 
end of January. 

One sometimes hears the argument put forward that the 
tendency of the tapered wing to stall first at the tips can be 
cured by giving the wings a ‘‘ wash-out,’’ that is to say, 
by decreasing the angle of incidence towards the wing tips. 
This solution seems obvious and simple. Dr. Lachmann 
points out, however, that the angle of twist which even a 
very moderately tapered wing must be given is excessive 

something in the neighbourhood of fifteen 
Obviously this would mean, in a modern fast aircraft, that 
at high speed the wing tips would be at a very small inci- 
dence, or even at no lift or negative lift. Dr. Lachmann 
suggests a remedy. What that is may, perhaps, be 
guessed ! 


““A Great Deal of Nonsense” 
| je House of Commons has been enlivened by the 


return at the general election of the very popular 

former Under Secretary for Air, Mr. Montague. 
Quite recently there was a debate on the possibilities of 
an international air force, in the course of which several 
speakers touched on the possibility of converting civil aero- 
planes into bombers. 

Mr. Montague, naturally, is knowledgeable on that sub- 
ject and pronounced that ‘‘a great deal of nonsense is 
spoken about that possibility.’’ He admitted that if all 
military aircraft were abolished, it might be possible to 
fight with civil aircraft. Some people, he said, had the 
idea that some day the sky would be darkened by a great 
fleet of commercial aeroplanes coming over to drop their 
bombs out of their cabin windows. He went on to delight 
the House by picturing some future Wellington or Bliicher 
exclaiming :— 

‘* The Pterodactyl and the Busy Bee, 
The Gyro and the Flying Flea, 

They may not fright the enemy, 

But, by God, they frighten me.”’ 


Life in the Old Dog 


HE modern tendency in the design of large commercial 
re roplanes is toward two- and four- ngined monoplanes 

There are, however, some thoroughly modern machines 
with three engines—built to a formula which, according 
to many ‘‘ in the know,” is virtually dead. Air Franc: 
large triple-engined monoplanes on test 
a long-range eight-seater and 


clegrees. 


alone has three 
Iwo of these are Dewoitines 
a thirty-passenger model, the third being the Marcel Bloch 
Pacifique which seats thirty. Each of the two last 
machines, particularly the Bloch, has a fuselage so huge 
in cross-section as to make the big Mistral Major in the 
nose look quite insignificant. Yet both are said to be faster 
than the Douglas D.C.2. 

Italy, too, is showing pronounced interest in the three- 
engined monoplane ; her fastest transport and bomber, in 
fact, are both of this layout. The American Stinson 
machine recently produced expressly for feeder-line opera- 
tion is another example. There scems, in fact, to be quite 
a useful life ahead for the three-engine aeroplane—which 
only goes to show how few subjects there are upon which 
we all think alike. 











Stratosphere balloon ascents are not always uneventful. This 
is the start from Chicago on August 5, 1933—watched by 
10,000 people—of a balloon piloted by Comdr. T. W. G. Settle, 
U.S.N. Owing to a valve sticking open, it descended into a 


Chicago stock-yard after rising only 5,000 ft. 
unhurt. 


The pilot was 


ALLOONS may be “ useless,’’ but they can gain 
height records that are denied to aeroplanes. A 
heavier-than-air machine has reached nine miles, 
but a balloon has gone five miles higher—and that, 

in the stratosphere, is a. tremendous achievement. 

The reason is simple. As Flight readers know, an 
aeroplane reaches its ceiling when, notwithstanding the 
help its engine has received from a supercharger in 
counteracting the excessively ‘‘ thin ’’ atmosphere, it 
cannot climb any more. The balloon can go a great 
deal higher before its progress ceases. It rises until its 
gas becomes equal in weight to the air that is displaced. 
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STRATOSPHERE) 


A Review of the Notable Ascents of Reg; 
“Explorer II” Experiment : A § 





In “ Flight" of December 12 there appeared a résumé of a paper reaj bi Socie 
of stratosphere travel and discussing atmospheric conditions at great i article 


various exploratory flights and describing some of the inl oy 


The vessel may be carried above that height by momen 
tum, but when it loses that it drops again to its 
equilibrium height. 

Balloons of enormously increased capacity have led to 
the spectacular successes—and failures—in recent 
which culminated in last month's great American exploi 
Explorer II, as it was called, has been compared with 
a building of thirty-one storeys, for it towered to a heigl 
of more than 300ft. Its gas capacity was 3,700,000 cu. ft 
—although, of course, nothing like that vclume 
pumped into it. Only 230,000 cu. ft. of helium was put 
in, for allowance had to be made for expansion to mot 
than ten times that amount 

The advance made by the Americans may be appreciated 
by remembering that this balloon has a gas capacity six 
and a half times greater than that used by Professor Pic 
card in his stratosphere flight of May, 1932. Professor 


years 


was 


The inverted twelve-cylinder water-cooled Farman engine of 


the Farman stratosphere monoplane. Part of the two-stage 
supercharger can be seen. The machine, which had a sealed 
and ‘“‘ supercharged ’’ cabin, was described in detail in Flight 
of September 12. Unfortunately, before any decisive results 
were obtained, the Farman crashed while making a demon- 
stration flight ; apparently the pilot, M. Cogno, died during 
the flight, after attaining a height of 34,000 ft. 
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experiments carried out during the latest American ascent. 


Piccard, however, is entitled to a great deal of the credit 
for subsequent triumphs by other people, for he was the 
first to demonstrate in a practical way the feasibility of 
substituting for an open basket a globe-shaped, hermcetic- 
ally sealed metal cabin. 

It seems inevitable that any further attempt by aero- 
plane will be made with the aid of a sealed cabin. All 
the indications are that it is essential. When Comdr. 
Donati returned from his heavier-than-air record flight 
to 47,352 ft. in a Pegasus-engined Caproni in 1934 he was 
exhausted, and Capt. C. F. Uwins, on his previous record 


ascent to 44,000 ft. (in the Pegasus Vickers Vespa), 
returned to earth with the conviction that beyond this 


height it would be impossible for a man in a more or less 
open cockpit to absorb his special oxygen supply—which 
must be adminstered under pressure if it is to be effectively 
transmitted to the blood stream. 





fhe 





Capt. C. F. Uwins, who attained a height of 43,976 ft. in the 

Vickers Vespa (special supercharged Bristol Pegasus) in 1932, 

wearing the oxygen equipmert which he employed (F/ight 
photograph 


One is safe in assuming that attempts to reach the 
stratosphere, and stay in it as long as possible, will be 
numerous in the next few years. So far we have touched 
merely the fringe of the problem. Professor Piccard said 
some time ago he would go up again if provided with the 
necessary funds, while the Russians are extraordinarily 
keen on adding to their knowledge of the upper atmo 
sphe re. 

Professor Prokofieff, who has up to miles, 
firmly believes that the stratosphere will be conquered 
before long, and he regards it as vital that Russia should 


been 11.8 


be the first to learn its secrets. ‘‘ Nobody then,”’ he 
says, ‘“‘ will be able to make a stratosphere raid on us.’’ 
This declaration has been applauded in his country, 
where it seems to be taken for granted that it is 


only a question of time before the stratosphere will be 
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The latest stratosphere balloon sponsored by the National Geo- 


graphic Society of America, the Explorer IJ. The occupants 
were Capt. Albert Stevens and Capt. Orvil Anderson, of the U.S. 
Army Air Corps. The balloon is seen descending near White 
Lake, South Dakota, after reaching the record height of 
74,000 ft. Note the dust from the many cars “ chasing "’ it. 


extremely important from the military view 
Other nations, however, want to probe 


the upper atmosphere for a variety of reasons 


Int ol 
I 
the 


secrets of 


While they 


are attracted by the supposed opportunities for military 
and commercial machines in a limitless area where colossal] 


speeds may be attained in an atmosphere free from cloud 
and fog, their speculations embrace something very much 


more important. They are actually concerned with secrets 
of space that are thought to have a direct bearing on the 
source of life itself 

Consider the fascinating position to which scientists 


have brought us 
At the beginning of this century, Lord Rutherford and 
others applied themselves to the investigation of certain 


mysterious rays that have great penetrating power. Their 
work, followed up by others, led to the belief that these 
rays did not originate on earth, but high above it 


Laborious experiments by Professor Milliken left no room 
for doubt that they were of cosmic origin, and he eventu- 
ally formulated the theory that these rays resulted from 
the creation of atoms out of the electrons and protons in 
interstellar space. 

He has argued that they demonstrate a continuous pro- 











This remarkable 


Explorer I. was not so lucky as its successor. 

photograph shows the fabric tearing and collapsing on to the 

gondola during the last 7,000 ft. of its descent into a Nebraska 
cornfield. 


cess of creation; that the cosmic ray may be likened to 
the birth-cry of an atom. There are other scientists who 
believe, however, that the cosmic ray does not register 
the act of creation at all, but the very reverse—th 
annihilation of space. The cosmic ray, they say in effect, 
is not the atom’s birth-cry, but its death-wail. 

It is obvious that the best place in which to obtain 
more exact information than we at present possess is in 
the stratosphere. The Americans who went there by 
balloon last month regarded the investigation of cosmi 
rays as their most important of many tasks, and for this 
purpose they took apparatus in the form of Geiger 
counters. It was shown that at an altitude of fourteen 
miles cosmic rays had an intensity 150 times greater than 
on earth 


A Curious Experiment 
Incidentally, attempts were made to ascertain what 
effects could be traced to the action of the rays One 


experiment was curious. Research workers at Wisconsin 
University have evolved the theory that young fruit flies 
have their sex influenced by certain kinds of rays, and to 
test this theory a number of these flies (which have so 
short a life cycle that new generations occur within a 
period of a few hours) were taken up to the stratosphere 
in order to see what would happen to them wher exposed 
to cosmic rays at their greatest strength 

Many other duties were carried out Several vacuum 
casks were opened in the stratosphere for the purpose of 
obtaining air samples. Living spores of bread and straw- 


berry mould were carried up to see what effects resulted 
from exposure to the upper 
containing a sticky substanc¢ 


itmosphere. A sterile tube 
was also dropped, by para 
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chute, to see what living organisms could be picked up 
on the way down. 

No fewer than eighteen cameras were carried in the 
gondola, the function of sixteen of them being to register 
automatically, through the medium of watch-faces, the 
times at which various records were taken in regard to 
many observations. 

Temperature changes were continuously recorded ; an 
elaborate scheme was carried out to check the accepted 
method of measuring altitude; spectographs were relied 
upon for the obtaining of data concerning the ozone layer; 
radio phenomena were studied by means of two small sets 
transmitting on very short wavelengths; greatly increased 
electrical conductivity received attention by reason of its 
possible effects on ignition systems at high altitudes ; 
velocity and direction at these great altitudes were not 
forgotten. 


wind 


Radio Conversations 


And Capt. Stevens, who acted as scientific observer, was 
able not only to look after all the instruments that had 
been closely packed in the gondola, but to take photo- 
graphs showing the earth’s curvature, and to hold radio 
conversations at very frequent intervals on the eight hours’ 
flight with people who were in various parts of the United 
States, with the occupants of the China Clipper as it sped 
across the Pacific and with a representative of the Daily 
Telegraph who spoke from London. 

No trip to the stratosphere could have been organised 
more elaborately, and scientists all over the world are 
waiting with some eagerness for the examination of results 
achieved in a region where the upper part of the sky was 
of such a deep blue as to seem almost black. 
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Visual comparison : This diagram, to scale except in the case 
of the actual objects depicted, tells at a glance the story of 
stratosphere exploration to date. 
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THE FOUR WINDS 


ITEMS OF INTEREST FROM ALL QUARTERS 


Royal Tournament, 1936 

rhe Royal Tournament for 1936 will 
be held at Olympia, London, from Thurs- 
day, May 7, until Saturday, May 23, 
inclusive. 


The Prince and a War Book 


General Goering’s adjutant, Lt. Comm. 
Jodenschatz, a survivor of the Richt- 
hofen squadron, has received a message 
of thanks from the Prince of Wales for 
his book Chase in Flanders Skies The 
author of the book pays tribute to the 
bravery of British airmen 


“Canons” for Caudron 


A military version of the high-speed 
twin-engine Caudron monoplane, which 
bears such a striking resemblance to the 
D.H. Comet, and which is now being 
tested, mounts two canons, a machine 
gun in the rear cockpit, and racks for 
light bombs 


The Mew Gull Timed 


Just to prove what the machine really 
will do Captain Percival has put his 
Gipsy-Six-engined Mew Gull six times 
over a_ thirteen-mile course rhe 
average speed was 225} m.p.h. At the 
moment the ‘‘ Mew’ is on the Continent 
in charge of Mr. Percival’s French 
representative. 


Going Places 

Envious, no doubt, of the assorted 
aeroplanes departing day in, day out, for 
distant lands, the 6ft. ‘‘ met.’’ balloon 
at Croydon, bearing its full complement 
of ‘instruments (aneroid, thermometer 
and hygrometer) cut loose last Tuesday 
and headed for parts unknown 





BROADSIDE OVER EAST SIDE. 





As might be deduced from the nature of the 


machine on which it is mounted, this is not one of the new large-bore canons 

which are being prepared for long range aerial engagements, but a Fairchild 

camera, specially developed for photographing New York and other cities whose 
skyscrapers defeat more normal photographic apparatus. 


On the Air 

‘* Conquest of the Air ’’ is the title of 
a series of talks to be broadcast by the 
B.B.C. on Saturdays of the new year 
Civil aviation, aerial warfare and the 
gas peril will be discussed, and speakers 
have received instructions to review 
these subjects ‘‘ with balance and _ re 





UNINTELLIGENT ANTICIPATION? The caption to this photograph, as supplied by 

a picture agency, reads : ‘‘ Field hospitals have been established by the Italian Army 

on the northern front to render aid to wounded Abyssinian soldiers. The doctors 

have to do much of their work under the rays of the fierce sun, wearing pith helmets 

with their white surgical robes. This photo shows an Abyssinian having a leg 
injury bandaged by doctors at a field hospital.’’ 


straint but not to shirk controversia! 


issues 


In Business Next Year 

Sir Alan Cobham’s air circus has been 
disbanded, but all the equipment has 
been acquired by C. W. A. Scott's Flying 
Display, Ltd which has recently been 
formed Ihe chairman ot the new com 
pany will be Mr. C. W. A. Scott, the 
managing director Capt. P. Phillips, and 
the other directors Mr I \. Pawlyn and 
Mr. John Leggitt. Mr. D. L. Eskell will 
be general manager 


A Million for a Gyroplane 


By covering a closed circuit of half a 
kilometre, at an average altitude of about 
100 ft the Breguet gvroplane described 
in Flighi last week has won for the 
builders a prize of one million francs 


For certain other specified performances 
further prizes are offered by the French 
\ir Ministry, to a total value of more 


than three million fran 


Twenty-five Years Ago 
From ‘‘ Flight ’’ of D mber 24 

1910.) 

Experiments have been car 
ried out recently at Johannisthal 
with small captive balloons carry 
ing lights, and intended for mark 
ing routes for aerial navigation 
The balloons tested were of various 
sizes, ranging from 3}{ft. in dia 
meter to 8ft., and the lamps they 
carried were lighted by electricity 
supplied by a wire communicating 
with the earth The lights were 
visible for a distance of six miles 
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Lopics of the 


Weather or Not 


T is probably fortunate that the vast majority of peopie 


die many times before their death.’’ Otherwise a 
large proportion of the population might treat pedes 
trian crossings as they treat pavements, and a still 

larger proportion of pilots might take off in conditions 

of no visibility with an unreasonable confidence in the 
reliability of their engines and of the meteorological 
people's forecasts. 

The question; however, which worries the not-too-ex- 
perienced amateur is not ‘‘ Shall I take off? ’’ but ‘ Shall 
I go on, land, or turn back? ’’ when things start to happen 
to a previously clear or fairly clear atmosphere It is 
obviously quite foolish to set off when the far boundary 
of the home aerodrome is blotted out unless telephone 
calls, made immediately before leaving, indicate that one’s 
destination and at least one nearer aerodrome have an 
improving visibility of at least a mile. 

As the internal air route system becomes more involved 
and more important, a great many airports will, in any 
case, have their ‘‘controlled zone’’ systems Phe pilot 
flying without radio in poor conditions will then need to 
fly over a nearby aerodrome, outside the zone, in order 
to see whether the Q.B.I. ground panel is laid out or not. 
In fact, the private pilot of the future will probably have 
a rather thin time. Commercial flying must come befor 
private and club flying 


The Better Part 


O advice about this question of deteriorating visibility 

can possibly be of any real value. Since experience 
of impossible conditions can only be obtained at serious 
risk to one’s neck, it is advisable always to make dis 
cretion the better part cf vaiour, and to land or turn back 
while the going is good. 

Some two years ago I was flying a staggered Cadet from 
Woodford to Blackpool. Everything was set and fair, and 
I had obtained an encouraging check on my compass 
course when I suddenly realised that visible world was 
diminishing quite rapidly. An easterly breeze was blow 
ing all Manchester’s smoke along the Ship Canal, and 
this smoke was reaching a height of 2,oooft 

I felt fairly certain that Blackpool would be clear, but 
I was equally certain that conditions would be bad until 
the Ribble had been reached, and that they would be 
even worse when returning, towards dusk. 

The Ship Canal could be discerned below as a dull, 
silver ribbon, and disappeared again almost immediately 
Barton Moss might have been anything; and Wigan's 
railway system is too complicated to be followed even in 
the best of weather. I turned back, knowing that the littl 
fields of Cheshire, each with a little pond, were in clea: 
weather, and rumbled over the boundary fence at Wood- 
ford with the certain conviction that Blackpool would 
still be in the same place on the following day. 





DECEMBER 26, 1935. 


Day 


A Cure for Worry 

OT so long ago I had a much more interesting experi 

ence in very thick weather, though on this occasion 
the machine had two engines and was being flown by . 
pilot of very considerable experience. Nevertheless, th 
fact that we were lost for a while, and that my maps were 
the only ones aboard the machine, suggested that the 
more experienced pilot may sometimes lead himself into 
situations in which the more cautious novice would never 
find himself. The novice might never leave the ground 
in such conditions, and, if he did, he would either keep 
the home aerodrome permanently in sight or would work 
out the most elaborate compass course, checking up against 
every stretch of water or length of railway line vaguely 
discernible immediately below, 

The whole point was that within a period of half an 
hour the general visibility became a hundred per cent. 
worse, and another half-hour might possibly have blotted 
out aerodromes which were still clear All the engines 
in the world would not have saved us, though the con 
fidence given by a pair of engines and by an endurance 
of three or four hours was very considerable. 

If I was a private owner with a handsome account | 
should most certainly have a twin-engined machine with 
two-way radio, and I should take both R/T and W/T 
tickets. Then, at least, I should be able to use controlle 
aerodromes in Q.B.I. conditions, and would make much 
better use of my machine. As a worried man of 
business,’’ I should be forced to forget it while obtainine 
D/F bearings, and while waiting for a landing turn at 
Croydon! That would do a world of good to a man with 
his head full of market quotations. 


Expect the Worst 
HEN the fate of Imperial Airways’ Short Syrinx at 
Brussels is remembered, it is not difficult to realis 
that the weather can play some very rude tricks on th 
unsuspecting aeronaut. 
Last week a friend of mine, who does a good deal ot 


fiving in a quiet Sunday way, flew some cighty mil 
lunch at a West of England aerodrome. When he landed 
the wind was blowing at about 10 m.p.h., and after 
lunch the aerodrome manager told him that the weather 
reports were bad—squalls in the offing—and that if he 
wanted to get back he should start at once. 

It was already raining, but the machine was sheltered 
from the wind while being run up. However, when | 
had taxied down wind he turned, and immediately a wing 
almost touched the ground. If he had not been com 
pletely misled about the wind strength by the fact that 
the aeroplane was partially sheltered during the running 
up process he would have obtained the services of a G.1 
at the wing tip. Morals: Always expect the worst and 
never judge the wind speed while standing on the tarmac. 

INDICATOR. 
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GLAZEBROOK 


A Tribute by Mr. H. E. Wimperts, C.B.E., M.A., F.R.Ae.S., M.1.E.E., 
Director of Scientific Research, Air Ministry 


HE sudden death last Sunday 

of Sir Richard Tetley Glaze- 

brook removes one of the 

senior members of the aero- 
nautical world—a man revered by 
all as one who gave himself freely 
for nearly one-half of his active life 
to this field of work, and who made 
for himself a place which will 
never be forgotten. 

His link with the science of aero- 
nautics became a possibility when 
he accepted the difficult task of 
guiding the infant National Physi- 
cal Laboratory at Teddington. 
That began in 1899. Within ten 
years there was created, by Lord 
Haldane, the Advisory Committee 
for Aeronautics, which, with some 
alteration in title and none in 
duties, remains in full activity te 
day Of that Committee Sir 
Richard became chairman, under 
the presidency of the late Lord 
Rayleigh. Wind tunnels sprang up 
with rapidity in the hospitable soil 
of Teddington. Bushy House 
began that career of scientific hos- 
pitality for which it is, and re 
mains, justly famous. 

The vouth of the National 
Physical Laboratory was spent in years during which the 
controlling hand of the State on its novel infant, scientifi 
research, needed to be closely watched, and Sir Richard was 
an ever-watchful guardian. One of the safeguards devised 
for the infant laboratory was its control in matters scien- 
tific by the Council of the Royal Society, and this control 
has continued to this day—d« spite, in the important Acro- 
dynamics Division, the foster-parentage of the Air Ministry, 
which, having other aeronautical research establishments 


The Late Prof. J. D. Cormack 


HE death of Prof. John Dewar Cormack, C.M.G., C.B.E 

D.Sc., which took place recently, will be widely mourned, 
but surely (writes a correspondent) none will regret it more 
than those who served with him during the dark days of the 
Wat In 1915 ‘‘Col Cormack was chief contract officer at 
\dastral House in Albemarle Street, and later, at the Hotel 
Cecil and at Blackfriars (de Keysers’ Hotel), Assistant Con- 
troller of Aeronautical Supplies. These positions, of course, 
meant a tremendous strain of work, but Dr. Cormack never let 
his staff feel that strain 


An Eagle on Business 


\ R. R. VAUGHAN-FOWLER has recently left England 
4 in a demonstration B.A. Eagle for India on a_ business 
rial tour He expects to be away approximately three 
months and will visit, among other places, Cairo, Baghdad 
Karachi, Bombay, Calcutta and Madras 


Ahead of Schedule 

D' RING the present hectic period of expansion there are 

probably few aircraft firms which can claim to be ahead 
f their delivery programmes That Handley Page, Ltd., is 
in that fortunate position was disclosed by Mr. F. Handley 
Page at the firm's annual staff dinner last Friday, and in this 
connection he paid a well-earned tribute to the production 
department and to Mr. Hamilton, the firm’s works manager. 
Mr. Handley Page pointed out that while the production depart- 





Sir Richard Tetley Glazebrook, F.R.S. 


elsewhere, might have been forgiven 
if it had thought some kind of uni 
fication in control an obvious goal 

It speaks much for Sir Richard 
that he was able to steer the affairs 
of the Laboratory through such 
complicated waters He was a 
most constant attendant at the 
meetings of the various research 
committees, and saw to it that the 
written record of their work was 
made as complete as previous aca- 
demic experience had taught him it 
could be 

At a complimentary dinner given 
in his honour at the Athenzum, 
when he had completed twenty 
one years of service as chairman 
of the Research Committee, lh 
gave a moving account of his early 
hopes and early efforts in the very 
beginning of the acronautical work 
at Teddington. That work he con- 
tinued until two years ago when, in 
fullness of years, he retired from 
the Research Committee and its 
labours He received many 
honours, among them the Gold 
Medal of the Royal Acronautical 
Society, the Zaharoff Chair at the 
Imperial College of Science, the 
K.C.B. from His Majesty in 1920, and the K.C.V.O. only 
last vear. 

It is a tribute to his immense energy that Sir Richard 
Glazebrook, while carrying out the important duties with 
which the State entrusted him, vet found time to under 
take simultaneously many other duties, both official and 
non-official 

He was in every sense a great public official, and the 
aeronautical world is deeply in his debt 


ment had done well, it was necessary that all should realise 


that the technical department had a difficult job in getting 
out new designs, and that the drawing office did not exist 


merely to produce modifications, as some were apt to think 
Mr. Handley Page and Mr. Worle the chairman of the 


company, both stressed the importance of everyone realising 


that they were working for the safety of the nation, and 
dwelt on the necessity for good teamwork and for maintaining 
quality as well as quantity. Mr Jack Jarvis, of the A.I.D 

was welcomed back in the fold after an absence at headquarters 


Our Telephone Number 
A* from January 1 the telephone number of Flight (Dorset 


House, Stamford Street, London, S.E.1) will be changed 
from Hop 3333 to Waterloo 3333 


Still Trying to Break the Pegasus Spirit 
) apna WING upon the recent publication of the fact that 


the Bristol Pegasus III engine had completed an overt 
load test of 300 hours, it is now announced that another 
overload test of 370 hours has been carried out at a continuous 
output of 800 b.h.p. at 2,300 r.p.m his compares with the 
normal output for the Pegasus III engine of 665/600 b.h P 
at 2,200 r.p.m, at 3,500 feet 1,075 metres), with a maxi 
mum permissible output (for not more than five minutes) 
of 750/775 b.h.p. at 2,575 r.p.m. 
Despite the fact that the engine was maintained continu 
ously for such a lengthy period at a power considerably above 
its maximum rating, the only cooling was that provided by 


a Fairey metal airscrew weighing 196 lb. (88.09 kg.) 
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THE FLEDGLING 


Some Further Thoughts on the Lighter Side of Service Life 
By Ex-Pilot-Officer F. W. RICHARDS 





VERYBODY who joins the R.A.F. 

expects to be immediately ushered 

into an aircraft and borne aloft. 

This is an entirely erroneous idea ; 
in point of fact, and judging by my own 
experience, the tyro spends his first two 
or three weeks writing his name on 
officially dotted ‘ines, until it becomes his 
fixed opinion that the chief duty of an 
officer is not fiying aircraft, but signing 
signatures. 

As a result of all this signing, my 
impatience grew almost to the point of 
mutiny, until, in my second week at No. 
2 F.T.S. it was assuaged by the sight of 
a senior pupil making a spectacular if 








Waddington Adjutant over the ‘phone. 
The next day, as a punishment, I cleaned 
my machine instead of flying it. 

The next entry of interest is, ‘‘ Forty 
minutes forced landing practice; alighted 
on wrong side of hedge, spoilt both hedg 
and undercarriage, farmer furious.”’ This 
needs no explanation. 

Another self-contained entry is, ‘‘ Three 
minutes’ low flying. Tree got in way 
Broke aircraft, bruised shin.”’ 

Before leaving the F.T.S. there is the 
story of the pupil at Grantham, who, when 
flying solo, observed a slight mist, and 
aeroplane on its back on the aerodro! 
so, feeling that a few hours’ leave would 








somewhat original landing. At twenty 
feet his aircraft stalled, and, dropping like a stone, bounced 
a further ten feet, finally coming to rest on the tarmac 
minus its undercarriage. The pilot blandly explained to 
any who cared to listen that he had ‘‘ hit a pocket.’’ To 
my inexperienced ears the excuse sounded adequate but 
alarming. 

So much has already been written on the subject of first 
flights that ali I propose to say of mine is that I experi 
enced acute amazement and foreboding when I observed 
the apparent frailty of the wings, and thought about the 
weight they were supporting. 

First solo flights have also received quite enough atten 
tion from better pens than mine, and, in any case, all I 
remember of mine is that, with painful memories of some 
of my Flight Commander's choicest phrases ringing in my 
ears, and feeling acutely conscious that the front cock- 
pit was empty, I picked up the speaking tube and directed 
a long and complicated flow of rhetoric at the absent 
instructor 

The first entry of interest in my log book is, ‘‘ Twenty 
minutes forced landing practice ; reported from Wadding 
ton.’’ Thereby hangs a tale. I had just learned how to 
slow-roll and loop, and, not realising how unlike orthodox 
aerobatics my efforts were, I was very proud of them, and 
very irate at being told to practice forced landings for a 
whole twenty minutes. 1 therefore repaired unwillingly to 
Waddington (which is the home of a Special Reserve 
Squadron) and started to practice my landings; but after 
five minutes 1 grew bored, and, thinking the aerodrome 
untenanted during week-days, proceeded to vary th: 
monotony of inte-wind landings with a few down-wind, | 
then did some of my extremely peculiar aerobatics at a 
low altitude, and rounded off the perfomance by returning 
to Digby and landing on one of my wing tips 

Five minutes later I learned from a_ particularly 
adjectival speech that my Flight Commander had listened 
to a running commentary on my performance given by the 


| 


Forthcoming Events 


do him no harm, he used the mist as an 


excuse for a ‘‘ forced’’ landing, and set off in search of 
a large field in proximity to a cosy pub. But pubs, cosy 
or otherwise, do not abound in Lincolnshire, and it was a 
long time before he found what he wanted As there 


were two trees in the centre of the field he flew round it 
a second time to make a final inspection. At this point his 
fuel gave out, and, in his haste to land, he came in between 
the two trees. Unfortunately, the span of the aeroplan 
was greater than the distance between the two trees ; and 
a short time later the following conversation took place on 
the telephone between the pupil and his instructor: 

** I’ve forced landed and bent a wheel, Sir.”’ 

*‘ If that’s all it won’t take five minutes to change it 

** The axle is not quite the same shape as it was, Sir 

Is that all? ”’ 

““No, a wing is bent, Sir 

* Anything else? ’”’ 

‘* The other wing is bent, Sir.’’ 

“‘Is anything not broken? ’’ 

‘Well, er—to the naked eye, Sir, no, Sir 

On my first flight at a squadron I was sent up to do 
R/T., and by a miracle (for I usually failed to hear an 
thing at all) I picked up a conversation between two oth 
machines and heard this :— 

‘* Hullo, Red one, Red three calling. Do you know you 
are leading the flight over a prohibited area at 300 feet? 

‘‘ Of course I do, but that is no reason why you should 
give public broadcasts on the subject.’’ 

Two other little memories come to mind 

In the ‘‘ Line Book ’’ of No. 25 Squadron reposes a letter 
from a dear old lady, asking the price of a week-end return 
flight to Paris 

After my first attempt at diving bombing, I was climb 
ing out of my machine when I was met by my Squadr 
Commander, who said in a tone that can only be described 
': “* Very nice, but you should remember that 
only the bomb is intended to hit the ground.’’ 


as ‘' sweet 


Club Secretaries and others are invited to send particulars of important fixtures for inclusion in the list. 


Jan. 14. Irish Aero Club. Annual Dance, Gresham Hotel, 
Dublin. 

Jan. 16. R.Ae.S. (Coventry Section) Lecture: ‘* Development 
in Centrifugally Cast Piston Rings for Modern Aero 
Engines,’* by Mr. P. R. Twigger, 8 p.m., Armstrong 
Siddeley Canteen. 

Jan. 22. Royal United Service Institution Lecture: “The 
Expansion of the Royal Air Force,’’ by Air 
Marshal Sir C. L. N. Newall, at 3 p.m. 

| Jan. 22. Civil Aviation Service Corps, No. 1 (London) Sqn. 

Dance, the Horns. Kennington, 8.30 p.m. 

an. 30 and 31. Aerodrome Owners’ Association: Annual 
Conference and Aerodrome Equipment Exhibition, 
British Industries House, Marble Arch. London. 





Feb. 12. Yorkshire Aviation Services Country Club. Dinner 
and Dance, 8 p.m., Grand Hotel, Harrogate. 

Feb. 29. R.Ae.S. (Coventry Section) Lecture: ‘* Variable-pitch 
Propellers," by Mr. T. E. Beacham, 8 p.m. Arm- 
strong Siddeley Canteen. 

Feb. 28. Bristol and Wessex Aeroplane Club: Annual! Aviation 
Ball. 

Mar. 10. Royal United Service Institution Lecture: “ The 
Development of Civil Aviation,” by Lt. Col. F. C 
Shelmerdine, at 3 p.m. 

Mar. 19. R.Ae.S. (Coventry Section) Lecture: ‘‘ Type-Testin2 
an Aircraft,”’ by Flt. Lt. Bulman, 8 p.m., Armstron3 
Siddeley Canteen. 
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FATIGUE 


TESTING 


An Outline of the Routine Laboratory Tests of Bristol Engines 


\ILURE of aero engine components may be due to 

a number of causes; in a few instances the actual 

reason for failure may be very obscure, but in the 

majority of cases it may be fairly accurately attributed 
either to imperfec t material or over-stressing, or a combina- 
tion of both 

The large majority of failures are, moreover, of a well- 
defined type and characteristic of a set of conditions in 
which the stresses imposed are of a fluctuating nature. 
rhe most simple form of fluctuating stress is that in which 
the stress changes from tension through zero to compression, 
the maximum stress in each direction being equal. This 
is known as a reversed stress. In some cases the stress 
may fluctuate from zero to a tension stress, this type being 
known as a repeated stress. 

A third type includes those cases where the stress is 
never zero, but fluctuates over a range of values above the 
zero line. This is known as a pulsating stress. In all the 
above cases one complete reversal of stress is known as a 
stress cycle Fig. 1 shows in diagrammatic form the 
various forms of stress cycles described above. In addition 
to the simple tension and compressive stress fluctuations 
more complex stress cycles may occur, such as reversed 
torsion, reversed bending and combinations of both. 








VLOATING 


Fig. 1: 


QEVERSET) STRESSES REPEATED STRESSES PULSATI 





Various forms of stress cycles. 


rhe type of failure produced by these cycles of stress 
is known as a fatigue failure, and the actual propagation 
of the crack through the component may be either extremely 
slow or fairly rapid, depending upon the degree of over 
stress and -the material concerned. The crack itself 
has certain well-defined characteristics and it is usually 
possible to deduce the initial nucleus of the crack and the 
speed of propagation from its appearance. A photograph 
of a typical fatigue crack is shown in Fig. 2. 

Fatigue cracks invariably originate at some point of 
stress concentration in the component ; e.g., screw threads, 
oil holes, sharp radii and similar localities, and it is necessary 
for the designer so to proportion the component in question 
as to eliminate these stress-concentrating factors as much 
as possible. In this respect it might be mentioned that 
in regard to this point of stress concentration some materials 
are much more sensitive than others to sharp corners and 
abrupt changes of section. This property is sometimes 
known as “ notch-sensitiveness 

When an aero engine is designed, the materials of which 
it is constructed are carefully selected for certain specific 
purposes. Some components require high strength and 
resistance to fatigue characteristics ; in others good bearing 
properties are essential, while others again may require to 
possess good heat conductivity, high thermal expansion 
and similar features 

It is desirable, where possible, to be able to test the 
various properties of materials without recourse to long 
and expensive main engine tests, and it is here that the 
metallurgical laboratory is able to render such valuable 
assistance to the complex process of evolving and producing 
aero engines. Among the various properties and materials 
investigated by the laboratory, the resistance to fatigue 
is one of the most important \ great deal of knowledge 
and practical data that are of the utmost value to the 
designer may be obtained from the fatigue testing of model 
sections ; the designer can evaluate the stresses involved 
more accurately and, in addition, considerable expense 
is saved in avoiding costly main engine experiments It 
also forms a very convenient method for quickly obtaining 
exact information on new and untried material, and can 
be used to assess the increased strength characteristics of 
improvements in detail design 
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Fig. 2 (above): A typical fatigue 
crack. In Fig. 3 (left) is shown a 
Wohler fatigue testing machine used 
in the Bristol engine laboratory. 
the laboratory of the Bristol Aeroplane Co., Ltd., at by a single electric motor at a speed of 2,120 r.p.m 
Filton, is well equipped with up-to-date apparatus to 1msler Repeated Impact Machine. The machine shown 
perform a variety of fatigue tests, and includes the following in Fig is the Amsler repeated impact testing machine 
machines : with which it is possible to obtain impact fatigue data 
Wéhler Fatig Testing Machine. This machine is employing tensile, compression or transverse stresses. 
illustrated in Fig. 3. rhe test piece acts as a rotating he machine is operated by a single electric motor and, 
cantilever, the stress varving from tension to compress'on on account of the staccato and somewhat unpleasant noise 
8 - a . - 
= | | r 
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Left, Fig.4: Stress endurance curve of nickel-chromium molybdenum steel, oil hardened and tempered. Limit of proportion- U 
ality, 43 tons per sq. in. ; 0.2 per cent. proof stress, 56.4 tons per sq. in. ; max. stress, 62.2 tons per sq. in.; elongation, 24.8 c 
per cent. ; R. of A., 65.0 percent. Right, Fig.5: Stress endurance curve of wrought magnesium alloy. Limit of proportion- S 
ality, 4.0 tons per sq. in.; 0.1 per cent. proof stress, 12.0 tons per sq. in. ; max. stress, 20.2 tons per sq. in.; elongation, 19.7 I 
per cent. ; R. of A., 32.0 per cent. t 
every reversal. This machine is of the uniform bending it emits when in operation, it is housed in a sound-proof tl 
type, a characteristic obtained by specially applied loading cabinet which incorporates a quickly removable se n 
whereby the stress is uniform in the test piece over a length for inspection purposes ( 
of 13 inches, instead of concentrated at one point as happens < 
in a singly loaded machine of this type. Uniform loading . 
is particularly useful for testing screw threads and simila1 a 
components over which the normal stress is evenly dis . 
tributed Four of these machines are at present installed t 
in the laboratory ; they are driven independently by small . 
electric motors at either approximately 2,000 or 3,000 r.m.p 
Figs. 4 and 5 show stress endurance curves obtained from ‘ 
tests made on this type of machine The curves represent . 
1) A nickel-chromium molybdenum steel heat-treated . 
to give 62.2 tons’sq. in. maximum tensile strength 
2) A wrought magnesium alloy havi maximum . 
tensile strength of 20.2 tons’sq. in t 
Combined St Fatigue Maci The machine shown 
in Fig. 6 is the special combined stress-fatigue testing 
machine designed by the National Physical Laboratory . 
This actual machine is the first of this type to be installed 
in an aero engine laboratory he test piece does t ' 
rotate, and it is possible with this machine to obtain . 
reversed bending stresses eversed torsional stresses o1 ‘ 
anv combination of the two, by varying the relative ar Fig. 6 : Combined stress and fatigue machine designed by the 





at which the test piece is held rhe machine is actua 


National Physical Laboratory. 
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Crack Detection 


Although described previously (Flight, March 7, 1935), 
mention may also be made of the “‘ Magna-Flux ”’ method 
ot fault detection, which is used extensively in the Bristol 
engine laboratories. The apparatus incorporates a large 
coil, energised by direct current, a solid core, and adjustable 
sliding pole pieces. The component to be tested is placed 
across the gap between the pole pieces after having been 
thoroughly cleaned. The current is switched on and a 
liquid called “ detector ink ’’ which contains very finely 
divided particles of iron is poured over the component. 
If there is a crack, even a very minute one, the iron particles 
will collect on the edges, owing to the disturbance of the 
magnetic flux. 

It will be obvious that the ‘“* Magna-Flux ”’ method of 
fault detection is applicable to ferrous materials only. 
There are, however, a large number of engine components 
which can be examined in this way, such as crankshafts 
and camshafts, drives, gears and so forth. 


Amsler repeated impact machine in the 
Bristol engine laboratory. 





TWO-SPAR CANTILEVER WINGS 


A Rapid Method of Obtaining the Stresses in Spars and Skin 


By B. B. 


Introduction 


HE cantilever monoplane, having very little para- 

sitic drag, is becoming a very favoured type of 

design. There are various systems of wing struc- 

ture, the main problem to be attacked in all of them 
being that of finding a way of giving sufficient resistance 
to torsional deflection without undue weight. 

One of the commonest and simplest solutions of this is 
the provision of a skin or wing covering between the spars 
capable of taking at least shear stress. This, with the 
spars, forms a tube or set of tubes that can resist torsion. 
This skin, sometimes forming the whole surface, and some- 
times only that portion between the spars, is generally 
of three-ply wood if the spars are of spruce but of metal if 
the spars are themselves metal. 

The shear stresses in such a skin (composed of a material 
of which the elasticity is of the same order as that of the 
spars) are light, and the skin comparatively thin, if it is 
made just thick enough to keep the twist of the wing under 
load down to safe limits. At the same time, because of the 
approach to equalisation of bending deflection of the spars, 
the stresses in these are lightened by the presence of the 
skin, 

It, however, the skin were designed to take any appre- 
ciable amount of bending stress it would have to be thick- 
ened or stiffened in such a way that its weight would be 
enormously increased. As a consequence this is not 
usually done (except in wings in which the skin takes the 
bulk of the stress and the spars very little), and the problem 
before the calculator of stress is the finding of a method 
that assumes the spars alone to resist the bending moments 
on the wing, while the twist is resisted partly by differ- 
ential bending of the spars and partly by resistance of the 
tube formed by the spars and skin. The determination of 
the proportions in which this division will take place to 
give equilibrium presents the greatest difficulty, as it is 
a case of a redundant structure, and the ordinary methods 
oi strain-energy are not applicable. 

A first rough method that has been applied is to work 
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out the bending moments on the spars as though there were 
no skin, and then to assume a certain percentage of bending 
moment transferred from one spar to the other, the value 
being empirically decided upon from data as to the position 
of the centre of pressure and from previous experience. 
Such a method gives no figure for the stress in the skin, and 
is necessarily very crude in any case of the slightest novelty 
in the proportions of spar sizes and skin thicknesses, or 
in properties of wing section, and a little investigation 
shows that an even percentage of transference throughout 
the wing is erroneous. 

The more exact methods, of which perhaps the best 
known is that indicated by Prof. Roxbee Cox in R. & M 
1617, first evaluate the bending moments that would be 
given to the spars by pure flexure (no twisting deflection) 
and then by means of expressions based on the average 
properties of a number of wings, find the bending moments 
to be added or subtracted for the torsion and the corre- 
sponding stress in the skin. In the publication mentioned, 
the torsion is found by first finding a “ flexural line,’’ which 
is the line upon which the load would have to be placed 
if there were to be no twist. 

For this line two differentiations and integrations of 
curves are necessary. The line is found for the air load 
alone, after which the division of the torsion due to this 
is found. Any torques concentrated at one or two points, 
such as those due to overhanging engines, are arrived at 
separately and their effects superimposed. 

Such methods thus comprise two portions, the first 
consisting of the division of the applied loads into (a) loads 
producing pure flexure or similar curvatures of the spars 
and (b) a set of torques, and the second the determination 
of the effect of these torques. Further, each portion may 
have to be divided into a calculation for the air load and 
one for concentrated torques if the necessities of the appli- 
cation of approximations demand it. 

In this article there is shown first in Part I a method 
of finding the system of torques, which is quick and simple 
and may be applied to the air loads alone or to these com- 
bined with those due to concentrated weights. It involves 





SUPPLEMEN? TO 
FLIGHT 
670d THE 


42 
AIRCRAFT 





DECEMBER 


ENGINEER 





differentiation of a curve, so that cumulative 
avoided. (The finding of the effects of the pure 
bending is a simple matter in any method, as for equal 
curvatures of the spars at any point in the span the spars 
must be subject to bending moments proportional to their 
moments of inertia 

The term residual torque’ is employed in the same 
sense as in R. & M. 1617 (mentioned above If we con- 
sider the wing divided at any point by a plane at right 
angles to the cetitre line of the spars (these being parallel) 
the loads described as (a) above on the outboard 
of the plane give a certain total bending moment and shear 
on the wing structure at the plane. The torques (4) on 
the outboard section give a twisting moment which must 
be added to give the entire set of actual forces on the in- 
board section rhis couple is the residual torque. 

The method ot Part I may thus be used to find the curve 
of residual torque throughout the wing, and other methods 
(such as that of R. & M. 1617) used for finding how much 
of this is taken by the spars in differentiai bending and how 


only 
errors are 


one 


section 


PART I—A METHOD OP FINDING 


General 


As an alternative to the method of finding the ‘ flexural 
line ’’ of a cantilever wing, the residual torque* curve fot 
a given system of loading may be found by the following 
method. 


rhis is quicker than calculation, as the calculation of the 


flexural line takes some considerable time and this alterna- 
tive method also moment curves that are useful in 
analysing the spar stresses and in comparing these with 
those produced by other cases of loads. 

These curves also enable a graphical method of finding 


gives 


the actual spar stresses to be adopted. In this method 
(separately described) concentrated torques such as those 
due to wing engines may be exactly taken into account. 


The method is first described and the proof follows. 


Method 


The air load, c.p. locus, wing weight and any other loads 
being given, these are converted into distributed and con- 
centrated loads on the spars (as in most usual systems of 
stressing for biplanes and strutted monoplanes) as though 
the spars were acting independently with no skin or other 
means of transferring load from one to the other. 

The shear force and bending moment diagrams for each 
spar are then found for this independent action. These 
will be referred to as the “ independent ”’ shear forces and 
bending moments. The ordinates of the independent 
front and rear spar bending moments are then added to 
give a curve of the total bending moment on the wing. 

If at any section of the wing the I, the moment of 
inertia of the front spar; and the I the moment of 


& 


; 
inertia of the rear spar, values are found for (or 


“R”’ in Report No. A.D. 3044) and the curve drawn. 


- M I, , 
rhe curve is then drawn fot Chis is here referred 
4 , 
to as the “ balanced bending moment for the front spar, 
_— te . 
being known as the ‘ balanced’’ bending moment 


' 
for the rear spar (only one need be founc). 

rhe differences between the ordinates of the independent 
front bending moment and the front spar balanced 
bending moment, give a curve of bending moments, which 
will be termed the unbalanced bending moments ”’ at 
their corresponding points fhe slope of this curve at any 
point, multiplied by the 
the residual torque 

Thus it M, 1s the independent bending m« 
the front spar at any point, and M, I, and I 
previous significance 


spal 


distance between the spars 


gives 
ment on 
have thei 
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much of the residual torque is taken by the skin in shear, 

In Part IT will be described a graphical method of directly 
finding the stresses in skin and spars (taking the usual 
assumption of shear stress only in the skin) without deter- 
mining the residual torque expressed as a torque b 
making use of a what is termed here the un- 
balanced bending moment,”’ the plotting of which enters 
into the method of Part J. 

In this direct method of Part II the torques of con 
trated weights are taken into account with the others 
to air loads, as the method begins by the plotting of bending 
moment curves for the spars as though no skin were present 

Parallel spars are assumed in both parts, but an exten- 
sion to the case of converging spars could probably be m 
without much difficulty. 

The methods rest on a consideration of the bendi 
moment transferred from one spar to the other by the s] 





curve ol 








\ ‘transferred bending moment,” found graphically 
is added or subtracted to the independent ben 
moments,’’ 7.¢e., those given if no skin were present. 


THE “RESIDUAL TORQUE” 
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where d is the distance between spar centres id is 
distance of any point from the wing tip. 
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The unbalanced bending moment at any point can a 
be found from the differences of the rear spar independent 
bending moment and the rear spar balanced bending 
moment, but the signs of the terms must be reversed to 
give a correct sign for the result. 

rhus if M,, is the rear spar independent bending moment 
and we write 


M I, 
—M ! - — 
r J I 

this b.m. is given with the same sign as in (1 
residual torque may be found from it 

A convenient way of representing these bending moments 
is that shown in Fig. 1 in which the independent bending 
moments are plotted with opposite signs on the same axi 
The addition of them can then be made graphically, and 
graphical check can be made on one of the balanced bendi: 


Unbalanced b.m. 


and t 


moments after the other is calculated, as the sum of the 
is also M. 
Proof 
The residual torque at any section ol the wing is t 
couple which, with certain forces giving no _torsi 
deflection, will complete the system of forces acting 


that section due to the loads applied 


The two balanced bending moment systems defu 
' [, I ' 
] tie ( rves o M — and M anc tin 
I, I I I 
accompanying shear forces, applied respectively to t 
front and rear spars, give the same deflection to the 


length, with no torsional deflection. 


spars throughout theu 
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The loads that would produce these bending moment 
curves must be the same in magnitude and lateral position 
(along the spar) as the actual loads in the wing, since the 
total actual bending moment M for the existing loads is 
given at each section by the “ balanced b.m. curves,” 
These curves, however, represent different fore and aft 
(or chordwise) position of the loads that actually exist. 
To make the two systems of loads identical couples must 
be added to the “ balanced ”’ system to represent the dis- 
placement of the loads. 

Since the balanced system gives no torsional deflection, 
these will be the couples giving the “ residual torque ’’ as 
above defined at each section of the wing. The addition 
of the unbalanced bending moments and shear forces, in 


opposite senses, to the balanced system, by this assumption 
gives the actual system. 

At any section of the wing, therefore, the forces given 
by the outboard part on that inboard are the balanced 
together with the unbalanced bending moments and shear 
forces added in this way. The unbalanced bending 
moments cancel each other while the unbalanced shears 
form a couple. Since the shear force is given by the slope 
of the bending moment curve, this couple is given by the 
differential of the unbalanced bending moment at the 
section multiplied by the distance between the spars. 
As this couple and the balanced forces (which give no twist) 
complete the forces due to the actual loads, the couple is 
the residual torque for the section. 


THE BURNELLI AEROFOIL BODY 


By Dr. 


OR very many years Mr Burnelli has carried out 
research and experiment in developing his unorthodox 
type of aircraft in the United States. Briefly explained 
the Burnelli system consists in using a fuselage of 

aerofoil section, which gives remarkable passenger accom- 

modation, and attaching to its sides wings of orthodox 
design. The Uppercu-Burnelli Corporation of Keyport, 

New Jersey, has granted to W. S. Shackleton, Ltd., the 

representative rights for Europe.—Eb. 


Theoretical Considerations 


The problem of distorted aerofoil body-wing combination 
would. seem to present rather complex aerodynamic 
phenomena, and from a purely theoretic viewpoint its accur- 
ate solution is laborious. The writer felt, however, that for 
all practical purposes in analysing this problem one was 
justified to resort to the simplifying assumption of alge- 
braically superimposed effects of aerofoil body and wings. 

The following features are indicative of small aerodynamic 
interference supporting the above hypothesis: An exam- 
ination of the drawing of the latest Burnelli design shows 
that in view of the continuity of the upper surface of the 
wing over the body portion it is logical to assume that the 
outer panels have an effective aspect ratio as if the wings 
were continuous throughout. As regards the body which 
has an aerofoil shap2 but a very small apparent aspect 
ratio it may be remarked that the presence of outer panels 
would preclude partial loss of circulation, and besides that 
the booms would offer a certain amount of end plating so 
that the effective aspect ratio must be larger than the 
mere shape would suggest. To evaluate the effective 
aspect ratio of Burnelli type body the writer assumes an 
equivalent rectangular wing having the total area of the 
wing and body and possessing the body chord. It is 
interesting to observe that this simple assumption was 
very well verified in two instances by wind tunnel tests 
despite the use of two entirely ditferent aerofoil body shapes. 
The satisfactory verification is considered to be definitely 
supported because of a very close check of the zero lift 
point, slope of the lift curve and maximum lift as well as 
the maximum L/D of the models. 

Let S, be the area of the aerofoil shaped body having 
chord C, and span b,, S,, the area of the wings having an 
average chord C,. and span b. We can write: 

Weight C,OS hence for equal landing speed and 
weight C,S const. or aS (dC,/da const. It can be 
shown (Fig. 1) that dC,’'da A/(t+2/AR) where A is an 
experimental constant. 

Aspect ratio of wings b2/S, 

\spect ratio of body (S S,)/C,? 


In analysing the relative advantages of the Burnelli 
monoplane design we may make the assumption that 
halt of the body width is indispensable and would be 
present in any standard design without the benefit of 
Let us take a numerical example 


additional lift effect. 


M. 
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based on one of the recent wind tunnel tests and representing 
a 14,000 lb., 14 passenger transport. 

5, 587 sq. it. through area S 163 +-587 750 sq. ft. 
S, 240 sq. ft. ; b 70 ft., and C, 20 ft. The effective 
aspect ratio can be found from the following equation :— 


S/(1 +-2/AR) S,,./(1+2S/b? S,/(1 +2C,?)/(S,,+S,) 
Substituting we find 2/AR 750/(450-+-122) —1 ae 2 
AR 6.55. 


In the case of standard design the semispan of each wing 
would have been and the moment pro- 
portional to 32W, while in Burnelli design the moment is 
proportional to (70 —1i2) 72 22.7W or a saving 


(7o —6)/2 32 


$59/57 
of 27 per cent. with an additional saving in wing area of 
155 sq. it. 

In this case the amount contributed by the fuselage is 
26.5 per cent., which of course is conditional upon the fact 
that the zero lift points of both the wing and body aerofoil 
lift curves must coincide. A detailed investigation 
shown that this condition represents the best comparison 
from both the aerodynamic and structural viewpoints 
It results in practically the maximum obtainable L-max./ 
D-min., gives high L-max. and contributing lift; it results 
in somewhat higher minimum drag and lower L/D max 
than could be obtained by delaying the lifting action of 
the body to higher angles of the wing. One of the other 
advantages of this setting is decided simplicity of stress 
analysis, since the contributing lift effect of the body is 
constant for all flying conditions. (Fig. 4). 


has 


Experimental Verification 

Since all of the above hinges greatly upon the assumptions 
made, the writer made extensive studies of available 
experimental data in Mr. Burnelli’s files and in every 
instance found confirmation of the possibility of simple 
superimposition of body and wing effects since the relative 
position of the zero lift line, slope of the lift curve and L-max 
always check very well. It was decided to attempt to 
break down the experimental lift and drag curves from 
the latest test of a Burnelli monoplane as given in the New 
York University Report No. 715 

The general proc edure outlined above was followed to 
obtain the combined effect of aerofoil body and wing, and 
it was noted that the zero lift point of the body was shifted 
considerably in the range of positive angles of the wing. 
Upon completion of the analysis, which showed remarkably 
close agreement with experimental data, as can be seen from 
Fig. 3, is was decided that a better co-ordination could be 
obtained by approaching closer the two zero lift points. 
This confirmed by the study, the results of which 
are given in Fig. 4. It was further observed by an approxi- 
mate stability calculation that this arrangement would 
further lead to an improvement in the condition of down- 
wash with a consequently better stability. To prove 
definitely all these findings it was decided to design a new 
body form which would fulfil all the desired conditions and 


was 
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hft points as close as it was feasible without extensive 


changes in the wind tunnel model. 
The body was made 33 per cent 


thicker, since the in 


vestigation indicated that this increase could be well 
afforded because of better co-ordination Fig. 4 shows 


the remarkably close agreement of the wind tunnel test 
(New York University Wind Tunnel Report No. 715B) 
and the predicted characteristics [he zero lift point 
checks extremely well while being different from the former 
zero lift point by 2.5 The slopes of the lift curves 
are in very close agreement. From all these investigations, 
confirmed by experimental verification, it is evident that 
the simplified analysis gives sufficient practical accuracy. 
It further proves that interference effect for the case of 
Burnelli design negligible, that with properly co- 
ordinated aerofoil body. and wing location the fuselage 
carries a considerable percentage of lift constant through 
the whole flying range and easily determinable. Structural 
significance of this fact is apparent since the weight of the 
body now becomes useful weight contributory to the lift 
somewhat in the same sense in which we regard the drag 
of wings as compared to the parasite drag 

The weight of the wings is reduced partly because of the 


degrees 
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smaller area required and partly because of smaller wing 
root bending moments. 

The points of safety, accessibility and volume were not 
touched upon but they cannot be disputed. 

In conclusion it can be definitely stated, that for the 
same aerodynamic efficiency the Burnelli type of design 
results in considerable saving of weight and for equal 
weight gives higher aerodynamic efficiency. 
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A Résumé of a Paper 
Read by Capt. F. M. 
Furnival Before the 
R.AeS. : The Possi- 
bilities of Short-Wave 
Tele- 


y, 


- 


Transmission: 
graphy versus Tele- 
phony : Direction 
Finding : Blind Land- 


ing Systems 7728 


One of the three Mar 


N the course of a paper reviewing wireless and direction 
finding as applied to commercial aircraft operation, 
which was read before the Roya! Aeronautical Society 

December 16, Capt. J. M. Furnival, M.B.E., 

of the Marconi Company, made some ver) 

suggestions and cleared up a number of points 
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which may have been hazy to many people who are inte 


FLIGHT. 





coni installations at Croydon Airport. (Flight photograph 
the aeroplane gained height, so the direct rav between it and 
the ground station was strengthened, and this had the result 
of minimising the skip phenomenon 

Because of the [reedom of these waves fron atmospheric 
interference, they were in common ust in the tropical regions 
on long-distance air routes After daily practical trials ove 
a period of six months on sections of the African route, it 
was shown that wave of the order of 45 m. was generally 

















ested in air line operation in general rather than in its suitable for daylight use on normal route communicatien. and 
details. this wavelength was now in gencral use Owing to the fact 
While dealing briefly with wavelength characteristics, for that the reflected waves arrived at many different angles, it 
instance, he suggested that the high-powered long-range had not hitherto been possible to employ these waves for 
stations, which work on a wavelength of 18,000 m., might D/F services ind at present the aircraft on the Empire 
usefully be employed as homing points for specially equipped services were equipped for both medium and short-wave trans 
long-distance machines. The band allotted for normal aircratt mission and receptior However, a considerable measure of 
communications was, of course, 822-935 n research had been carried out, and attention was now being 
These wavelengths were, he said, subject to night error lirected to means for employing short waves for D/F over long 
due to the refiection from the Ionosphere Until the advent listances Considerable progress had been mack ind =the 
of the Marconi-Adcock direction finder, by means of which results indicated that a e of reliability ifficient for the 
the unwanted ravs could be to a great extent eliminated, this needs of the service would be obtainable when taking bearings 
characteristic impaired the value of the D F service obtau either at close ranges on the direct rav or t long ranges 
ie during the hours of darkness and particularly during on the indirect ray, and that there was a fair « nee that the 
1 periods of sunrise and sunset “* skip distance would not be too extensive if flying w 
maintained at a reasonable altitude 
The Short-wave Trend The problem of accurate D/F depended (said Capt. Furni 
val) on the elimination of the unwanted rav This could be 
Because the band was too narrow, there was a trend towards effected by means of an Adcock system or by arranging the 
the employment of intermediate wavelengths, that is to say transmitting signal in the form of a series of pulses, it being 
those falling below 200 m., for the local communications in possible by this means to detect and take a upon the 
inland air services There were obvious possibilities in the direct ray, which arrived a fraction of a secon idvance of 
employment of short waves—between 10 and 50 m These the indirect ray This and other alternative methods had been 
were subject to greater attenuation of the direct ray over the under practical observation during recent months. Short-wave 
earth’s surface, and reflection from the Ionosphere was still receivers were generally more susceptible t man-made 
more pronounced. The distance from the transmitter at which stati 
the reflected ray arrived at the earth’s surface varied with the Ultra-short waves were still more attenuated than short waves 
wavelength employed and with the time of the day or night ind were normally free from reflection from the Iono- 
[his distance was also subject to seasonal and regional varia sphere. The optical or height effect ’’’ was very pronounced 
t There was usually to be found a gap or “ skip ’’ distance If the aircraft was at such a height as to subtend an angle 
within which the direct ray had diminished, while the indirect approximately 1 deg. or more with the station on the ground 
had not vet returned to the earth's surface It would the rays would follow this free path without considerable 
be seen that the reflected ray could be received over very great ittenuation hese wavelengths were not subject to atmo 
distances spheric interference ind for these several reasons were pat 
rhe dimensions of the transmitting equipment and the aerial ticularly suitable for local ‘* approach services, to which they 
tem required for the transmission of short waves were would in the future be extensively applied rhe wavelength 
ill Furthermore, it had been found that transmission internationally favoured for ‘‘ approach beacons was 9 m 
relatively free from those atmospheric disturbances which which was the longest convenient wave in the ultra-short wave 
paired the eitectiveness of medium-wave communication in band rhe physical dimensions of the transmitting and aerial 
tropical regions rhe propagation of short and intermediate system were small, and waves could be concentrated inio 
wavelengths was such that they would freely follow the optical sharply defined bean 
path between any two points, and this effect was of consider- Future research might reveal possibilities of harnessing for 
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apparatus and aerials, and might play an important part in 
the future in the actual landing of aircraft in conditions of 
poor visibility or for the warning of the dangerous proximity 
of one aircraft to another. 

In normal communication the advantages of the telegraph 
system were very great. For any given range the apparatus 
required was lighter and cheaper than that required for te le- 
phony The continuous wave system occupied a narrower 
channel, thereby using to the best possible advantage the 
restricted band available A higher degree of accuracy was 
obtainable than in the case of telephony, and a remarkable 
speed of operation was achieved by the use of concise abbrevi- 
aied codes. Furthermore, the language difficulty was avoided 

On the other hand, there had been found a field of usefulness 
for telephony. It was possible for the pilot himself to effect 
the communication, and there was no delay in transcribing 
and passing the message to the pilot. Useful information 
could normally be exchanged at a speed of perhaps 100 words 
per minute, compared with, say, 20-25 words per minute by 
hand-speed telegraphy. This advantage was of sufficient import- 
ance to warrant the added complication even in the case of 
large aircratt where a telegraphist will always be carried, so 
that landing instructions could be given direct 


The American System 

The very extensive use and the importance attached to 
radio telephony in America had enforced a high degree of 
development, leading to re liability and speed of operation, and 
it was found in actual practice that the continual use of an 
effective telephone link between pilot and ground, operated 
in conjunction with the ‘‘ A and N ’’ equi-signal beacon system 
regularly marking the routes along which the pilot must fly, 
had a good effect in establishing a feeling of confidence. There, 
the authorities employed those medium wavelengths which were 
best suited for D/F mainly for this purpose, and used an 
entirely different set of wavelengths, ranging between 50 and 
100 m., for tele, honic communication There was much to be 
said for this arrangement provided that the 
bands were available. 

There had also been developed an alternative method of 
conveying intelligence—the facsimile transmission of written 
messages, charts or diagrams It was possible that such a 
system might have a useful application ia the sending of 
meteorological charts to aircraft, and particularly airships, 
engaged on long-distance non-stop flights 

Broadly speaking, there were three distinct systems of direc- 
tion finding, each differing in a marked degree from the other. 
They were :—(a) The system of ground direction finders, which 
had been developed to serve the present-day European net- 
work and Empire services. (b) The system of directional equi- 
signal beacons established to mark the chain of air routes 
throughout the U.S.A. (c) The system of homing, first used 
on Empire routes and now coming to the fore as an aid 
to the itinerant flyer 

Each ot these systems employed or had been developed from 
the basic properties of the simple loop of wire which, when 
turned around on its vertical axis in the field transmitted from 
# wireless station, gave a maximum response when the 
plane of the loop was in line in the direction of travel of the 
waves, and at a sharp minimum when at right angles to the 
direction of the waves 

The Europe an network was now a highly organised system 
comprising D/F receivers associated with suitable transmitting 
equipment. This system was liable to suffer from overloading 
and consequent delays under 


necessary wave- 


g 
increasing traffic density \ 
large percentage of the load would be removed by the establish 
ment of the supplementary approach system. Relieved of 
this load, it was likely that the ground D/F service would 
continue to act as a normal guiding system for many years 
Concerning the equi-signal system as developed 
in America, stations were erected at the main airports and at 
intermediate points for the purpose of marking courses or tracks 
along the routes to be flown Ihe pilot listened to the signal 


beacon 
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The radio compartment of one of the Handley-Page 42s used 


by Imperial Airways. The Marconi equipment includes a 
homing device which can be seen above the normal transmitter. 





emitted; when on course’’ a continuous musical note w 
heard; when ‘‘off course’’ this became broken into mors 
characters indicating ‘‘A’’ on the one side and ‘‘N’’ on the 


other, signal definition becoming more and more pronounced 
the distance from the true courss Means had als 
been developed for indication by visual means These beac« 
usually marked four courses, the angular displacement being 
go deg. to each other, but capable of certain adjustments 
meet the needs of routes served Ihe number of courses cx 


increased 


be reduced to two or increased even to twelve by elaboratio: 
equipment. The junction point of two tracks was indicated 
a marker beacon, and stages along the route might 
thus be indicated. Main and marker beacons could be arrang: 
to send telephone broadcasts for the 
ind other relevant information 

Originally it was envisaged that, by the aid of suc 
system, it would suffice for a receiving set only to be carri 
in the aircraft, with resulting economy Now, however, it 
realised that full transmitting and receiving facilities 
required, so that in many cases, in addition to the bea 
receiver, a separate transmitting and receiving set was 
installed, using wavelengths which did not interfere with thos 
allocated to the beacon service 

In certain conditions and over mountainous country 


dissemination of weat! 


courses had been found to suffer from bending or splitti 
rhis effect was also noticed to a small extent during the te 
of the Croydon equi-signal beacon in the vicinity of Seven 
when a distinct bend. due to the nature, or contours, of 
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directional receiver in the aircraft, thereby permitting th 
navigator to determine his own bearing or position from any 
fixed land stat:ons within the range of his receiver. The system 
was one which had certain obvious advantages and was rapidly 
developing ai the present time. An interesting alternative 
to the normal D/F system was the ‘‘homing’’ method, in 
connection with which a fixed directional loop placed athwart 
ship was provided, and the pilot was able, by aural or visual 
indica‘ion, to steer the aircraft in a direct line towards a 
wireless station. To allow for drift, it was arranged in som 

systems to adjust the !oop to a compensating angle, whil 

other systeins previded, by means of a dashboard instrument, 
an off-course indicator approximately calibrated. Of the tw 

alternatives, the adjustable loop was preferable in larger air- 
craft, since this permitted both homing and directional services 
to be carried out if an operator was available. One important 
factor concerned the phenomenon of night effect, for whereas 
methods of avoiding this potent source of error were availabl 
to land stations, no practical method had been applied to 
the aircraft direction finder 


Blind Landings 


lhere were at least three approach system methods The 


first depended upon the passing of observed data—bearings 
and proximity—to the pilot from the control station at th 
terminai aerodrome [he aircraft arrived in the vicinity and 
was advised of this fact by the personnel of the ground station 
who heard the noise of the engines; it turned about and pro 
ceeded away from the field in the direction in which the 


approach for landing should be made From this point 
a iew minutes’ flying time—the aircraft was guided during its 
final approach by a series of bearings rhis system, known 
as the ZZ might be regarded as provisional. 


The next me‘hod was that by which a special wireless beacon 
was installea at the far end of the aerodrome runway and 
directional equipment provided in the aeroplane—a homing 
receiver and directional gyre which was used by the pilot 
to enable him to steer a course which would guide him to 
the runway track. Guidance in the vertical plane was left for 
the pilot's determination by the use of a sensitive altimetet 
pre-set to the correct barometric pressure; the height was 
adjusted at the required distance from the runway track. This 
point was markca by a beacon designed to emit a sharply 
defined vertical field pattern As an additional check, a 
second marker was installed to indicate the boundary of thx 
ar lrome. 

In the third system, the directional guidance in both hori 
zontal and. within limits, in the vertical plane, was given auto 
matically from the ground in the form of a track to be followed 
by the approaching aircraft Ihe pilot was provided with 
a simple indicating apparatus which would show him when 
he was fcllowing the desired track 


Some Comparisons 

Ot the three systems, the first one required individual and 
co-operative operation between the pilot and the ground staff 
for each landing attempted In the second case, beacon 
equipment was provided, but directional determination was 
the responsibility ot the pilot In the third system, directional 
guidance was automatically furnished. The first method 
utilised the existing apparatus. For the second method, a small 
power medium-wave automatic beacon was installed at the 
airport—a relatively inexpensive item of equipment—working 
in conjuncticn with uitra-short wave marker beacons In 
addition to a noming teceiver, the aircraft must be fitted with 
ultra short-wave apparatus for receiving the signals from the 
marker beacons 

[he third system employe in one version, ultra-short 
wave marker beacons and an ultra-short wave track beacon 
designed te project in the direction of the approach course two 
overlapping beams, of which one was sent out in a series of 
long dashes and the other in a series of short dots. Where 
the two beams overlapped with equal signal intensity a con 
t 
\ 


] 


nuous dash was received Dashboard instruments were pro 
to indicate to the pilot the signals received from each 
marker in turn and to enable the pilot to follow the track 
ot the main beacon By utilising very short wavelengths for 
this purpose it was possible to project the beam in a vertical 
plane so that the line of equal field strength along its lower 


edge approximated as Closely as possible to the natural 
gliding angle of the aeroplane An additional dashboard 
instrument was provided which indicated the field strength 
\ h must be received by the aircraft receiver if the correct 
angle of glide {c llowing the contour of the beam was to be 
followed Thus, both horizontal and vertical guidance could 


be given, but whereas the necessary degree of precision could 
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be guaranteed in regard to horizontal gliding, more experi- 
ence had yet to be gained in the difficult problem of vertical 


Ss 
guidance. 

In another version, medium waves were used for the equi 
signal irack beacon and for the markers. With this arrange- 
ment, no form of vertical guidance was given 

According to present methods the main beacon actual!y 
marked two courses, one at 180 deg. trom the other The 
system had been under investigation in this country for some 
time past and means had been devised by a special arrangement 
of aerials whereby the unwanted back radiation was eliminated 
Beacons having these characteristics were to be tried at the 
Croydon and Gatwick Airports 

Ihe method by which the track was marked by a medium 
wave equi-signal beacon had been successfully used in Holland 
and the long-range equi-signal beacon installed at the Croydon 
Airport was being modified for approach work on similar 
lines Another medium-wave approach beacon with it 
markers was being installed at the Liverpool Airport These 
aids had the great advantage of requiring no additional equip 
ment to be carried in the aircraft 

While dealing with aircraft and airport equipment, Capt 
Furnival gave -ome interesting and little-known facts 

For instance, trailing aerials, he said, were 
efficient as a radiator as speeds increased, becau the in 
creased drag reduced their effective height As machines in 
creased in size, permitting the use of a more effective fixed 


i} } ‘ 


aerial, it might be possible to dispense wit trailing aerial 


becoming less 


In the case of fiving boats it was desirable to provide mean 
for elevating @ fixed acriai 
In the case cf ultra-short wave acrials the vertical one could 


often be constructed as an integral component of the fixed 
aerial kingpost, whilst the dipole must be disposed beneath 
the fuselage i few inches away from the skin, in a fore a 


ift line 


Modern Requirements 
1 


It had been the practice in British commercial aircraft t 
install the wireless apparatus out of reach ot the operator 
and to provice remote controls Modern service requirements 


however, necessitated an ever increasing number ot operatior . 
to be periormed, and provision must be envisaged for switch 


ing on and monitoring the ultra-short wave receiving appara 


tus when this was installed Hence, it was now usua’ to 
ullocate a space for wireless equipment immediately behind 
the first or second pilot, but in front of the forward cabin 
bulkhead 

Powe. for diiving the generator during flight could be 


obtained eithe: from the air stream by windmill generator, or 
from the aircrait L.T. system through a converter, or by direct 
drive trom one of the main engin It was a fundamental 
requirement of wirel»ss equipment that it must be available 
for instant service at any time, and this aspect became a vital 
issue in the event of engine failure involving a fore-d descent 
Chis fact limited the choice of power source to the windmill 
Ihe increase in speed of the 
modern aircratt caused the « of an external generator and 
windmill to become a serious factor Where, however, t 
method was employed he mounting of the generator in th 
leading edge of the wing was usually favoured Regulation 


was arranged by an automatic variable pitch windmill 


drive or accumulator battery 
] 
ita 


i 


Power Service 


As, however, it was now becoming general practi to pro 
vide aircraft engines with directly driven low-tension 
generators, it became immediately possible to design the wire 
less installation so as to utilise this source of energy, and 


there wa? a considerable present-day trend in this 
high-tension anode converters (which must be flame-proof 


being supplied for the wireless transmitting and receiving 


lirection 


ipparatus, reliance being placed on the main accumulator 
battery for a reserve ot power in case of emergenc 
The advent of shori-wave and directional services necessi 


tated the provision of receivers which were rather sensitive 
to interference noises, and it was necessary that a sound 
bonding anc screening specification should be followed 

In the matter cf screening the stag ly 
with smal! additional development work, the ignition system 
of the engine could be fully screened as standard Very 


t 


e had been reaches vhere 


effective screening and bonding was commonplace on American 
and German aircraft 

Capt. Furnival concluded his published paper with a 
reference to the problems of airport installation and of radio 
control, and this paper gave some interesting comparisons of 
aeronautical and marine wireless services 
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SERVICE NOTES AND 


NEWS 


CHANGE IN HIGHER COMMAND 


The Air Ministry announces the following appointment : — 

Group Captain Philip Babington, M.C., A.F.C 
tor of Postings at the Air Ministry, with effect from January 
ist, 1936, vice Air Vice-Marshal Reginald Percy Mills, C.B 
M.C., A.F.C. 
Group Capt. Babington was appointed to a commission as 2nd 
Lieutenant in the Hants Regiment (T.F.) in 1914, and was seconded 
to the Royal Flying Corps later in the same year During the 
war he served in France and besides gaining the M.C., was men 
tioned in despatches on two occasions. In January, 1919, he was 
iwarded the A.F.C. for distinguished flying services, and in August 
of that year he was appointed to a permanent commission as 
Squadron Leader in the Royal Air Force on relinquishing his com- 
mission in the Territorial Force He became a Wing Commander in 
1925 and was promoted to his present rank in July, 1932. He has 
had command of several R.A.F. Squadrons besides holding appoint- 
ments on both Air Staff and Personnel Staff Duties. Since Decem 
ber, 1931, he has been the Roval Air 
Force College, Cranwell 


\ssistant Commandant at the 


AIR CHIEF MARSHAL SIR R. BROOKE-POPHAM 


Phe Under-Secretary of State for Air (Sir Philip Sassoon) state 
in the House of Commons the other day that Air Chief Marshal 
Sir Robert Brooke-Popham is temporarily in command of the 
Royai Air Force, Middle East. Sir Robert's permanent appoint 
ment is Inspector-General of the Royal Air Force 

FORMATION OF STATION HEADQUARTERS, 

ALDERGROVE 


A station headquarters will form at Aldergroy 


1936 

CATAPULT R.N. SHIPS 
It was stated recently in the House of Commons that twenty 
ight ships of the Royal Navy (apart from the five aircraft carriers 


are fitted to carry aircraft. In the U.S.A. navy the 
ships so fitted is forty-five 


number of 


COMBINED EXERCISES AT SINGAPORE 


rhe annual combined naval and air exercises have recently been 
held at Singapore The R.A! 
24) and 100 (Torpedo Bomber 


units which took part were Nos 


Squadrons, Ne 5 (Flying Boat 





Squadron, and No. 39 (Bomber) Squadron The last-name 
engaged in a normal inter-command flight from Risalpur in India té 
Singapore he carrier Hern al took part 


PASSING-OUT AT CRANWELL 





Ihe following are extrects from the report of the Commandant 
of the Royal Air Force College, Cranwell, Air Vice-Marshal H. M 
Cave-Browne-Cave, D.S.O., D.F.C., at the passing-out inspection of 
Flight Cadets, December 1935 rhe Inspecting Officer was Air 


Marshal Sir Arthur M. Longmore, K.C.B., D.S.O 


There are 117 Flight Cadets at the College now Since the for 


tion of the College, and including the term now ssing out 
blight Cadets have graduated 

Of the twenty-four Flight Cadets passing out now five are going 
to Fighter Squadrons, six to Twin-Engined Bomber Squadrons, si» 


to Army Co-operation Squadrons, four to Flying Boats, and three t 
lorpedo Bombers \s far as possible cadets who go to Flying Boats 
and Twin-Engined Bomber Squadrons will have been 
course on twin-engined aircraft here before they 

Cadets passing out have 


given a short 
go to their 
iveraged 63 hours dual and solo on 
service aircraft, and 156 hr. 35 min. on all types during the 
and they have reached a satisfactory standard of skill 
Instruction in navigation has been on the same lines 
previous terms, and the 





course 


is that of 
standard is up to average The average 
number of standard cross-country flights has been six per cadet, but 
in addition to these a number of shorter triangular flights have 
been done. During the term only two cadets have forced landed 
owing to losing themselves on cross-country flights. Both made suc- 
cessful landings. Instrument flying courses have been given to all 
cadets of the IV Term Ihe general standard is good The average 
flying time on this form of training is 


9 hr 5 min \ start has 







to be Direc- 
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Air Marshal Sir A. M. Longmore presents the Sword of 
Honour to Flight Cadet U/O. M. P. Skinner. 


cen made to give nstrument flyin inst t t ets ot the 
econd term 


Most of the cadets now 








passing-out have re instruct 
formation flying, war load climbs, and practice of flving on acc 
yurses for bomb dropping, besides making t-gun att $ 
on other aircraft and ground targets 
his report only deals with the University entr fficers in 
their instruction affects that of cadets Phere re sixteen I 
ersity officers at present, which is ouble the Mm@mber of 
previous entry, and the increase in numbers, without a_ corre 
onding increase in aircrait and instructors, has h pered the 
truction of cadets in instrument fiving and on service types 
Phere has been an all-round improve for wor 
hop subjects, although a few cadets still ppear t onsider tl 
engineering knowledge is of little importance to the General Duti 
fhicer 
The tot i! DET ol ta ets li ttecd i hos t Ww > ninete 
s re hirty-three for the cor I x period of 
ear 
Cadets the IV Tern been ec e wa 
t st IV Ter vith blue sl s forage vhich |} t 
th continue t rove px lar ud succes 
1 rds 
His Majesty the King’s Medal, presented to the Flight Cadet wh« 
btains the highest aggregate of marks in | subject n the fir 
order of merit following the passing-out nspection has be 


irded to Flight Cadet Corpl. P. 





‘ K 
rhe Sword of Honour, presente to the best all-round Flig 
Cadet in the Senior Term, has been awarded to Flight Cadet Un 


Officer Malcolm Phillips Skinner 
Che Air Ministry Prize, awarded to the Fligh 


Term obtau ge the 





highest marks 


been won by Flight Cadet James Allen Chorltor 

Ihe Air Ministry Prize, awarded to tl Flis Cadet in 
Senior Term obtaining the highest marks in Aeronautical Engineer 
ing, has been won by Flight Cadet Sergt. Arthur Reginald Atkir 


rhe Abdy Gerrard Fellowes Memorial Prize for the Fligh 
obtaining the highest marks in Mathematics and Science, has bee 
warded to Flight Cadet Robert Keith Jeffries 

Ihe J. A. Chance 








Memorial Prize, for the Flight Cadet in 
Senior Term obtaining the hi narks in Service Subjects 
been awarded to Flight Cadet Corpl. Eric Banthorpe 
Che R. M. Groves Memorial Prize, for the best all-round pilot 
the Senior Term, has been awarded to Flight Cadet A /Sergt. Geral 


>} 


Ismue 
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ANTI-AIRCRAFT TROOPS Flying trainin carried out at civilian flying schools est j 

















' ! r ’ + ' , 
Conseq t on the expansion of the anti-aircraft defences cf the ‘ < 7 a ~ r of = + ry # _ " ‘ { = { i" RK ‘ Ri ; 
Loadon «re the Army Council has decided to reorganise the exis at he 6! . 2 “ light ye Aelia. Py — pe : tr th = , i” versa 
ing system of command and administraticn in the Territor:al Arm a a en oe r ‘a ee ae eee ) 
This is essary, it is stated, to provide better facilities for mi wth ae ay wy aa srg ee =a tp . 
operation with the Royal Air Force, and to ensure that training 7 i . sy Fe Lc f to hate of 
arrangements can be made to the best advantage of all concerne ‘ be ao agra poms ry oe hit — ‘an - ery ie ry 
The organisation now known as “ Air Defence Fcrmations, Tert dew | Ginek caualite ae oS ee oe Wd 
torial Army,’ is abolished, and the “ist Anti-Aircraft D sta Bergan. oy. wee SEey Seno Secern "* 
sion, Territorial Army,"’ formed in its place rhis Division will, at . ‘ ii Mpg ne ~S 5 ete mare . f —s was 
the outset, consist of four anti-aircraft groups, to which such ancil no eeingy “aonsell wor ang SRVerY 0 pe be required to as ; 
lary services a8 May be necessary will be added later ag mono atsanei ay we —\ - ul = ination in London “os 
S Each group is genefally larger than an _ infantry brig 0 omer — a pen . — Pamphiet a which os ..-o 
wnd contains anti-aircraft units of the Royal Artillery and the . m eenerg ie x “er — _ a oe. Se ” { ~~ 
Roval Engineers The headquarters of the Division are at the penis nw ere. we gether with the necessary applicati a 
. - : can be obtained trom the Secretary, Air Ministry, (S.7.( Adastral 
headquarters of the Fighting Area, Roval Air Force, Hillingck ~ NST srme Shoaggeg pc Sart ypc need le 9 ie cone 
House, Uxbridge, Middlesex, and the headquarters of each gro : ca nl is po am - “ — = 
will be in clese touch with the Roval Air Force formation wit! " —"? ees 
which it will co-operate [he new organisation came into force on 
December 15 No. 2 FLYING TRAINING SCHOOL, DIGBY 
ROYAL AIR FORCE RESERVE i ie ndermentioned off ers ond airman pilots have been awarded 
pecial assessments as shown hereunder, on c« letion of ‘ rst 
The Air Ministry nnounces ot » mnt flying training at N« Flying Training Scl ] 
Following the institution last ear of the system of direct entr Se rr) 
of airman pilots to the Royal Air Force Reserve from civil lite, =a ' 
a considerable number of vacancies will arise in the Reserve during >S G. A. Corl H. A. Clark, E. L. Bloxham, F. E. Barbet 
19%0 rhese vacancies provide an opportunity of obtaining free D ; shed Pas 
flying tuition and should be of special interest to those who cannot 


leting Pilot Officers I S. D. Burgis, M. P. ( Corker P. 
Stevens, Set. Redding, W. G 


undertake regular service in the Royal Air Force but desire to 


take their place in the air defence of the country 
Approximately 130 candidates are required to begin training in 


Apnl and May next and further openings will occur in other courses SELECTION OF AIRMEN AS PILOTS 


later in the year. 

















The initial period of service is five years. Experience of flying rhe restriction as regards service which was to have applied to 
isnot necessary but applicants must be between eighteen and irmen recommended atter October 1, 1935, for training as pilots 
twenty-five years of age and must be physically fit and of good will not now be applicable, and the recommendations due at the Air 
education. The preliminary instructional course consists of fifty Ministry on April 1, 1936, which are unrestricted as to numbers 
hours’ flying; it must be carried out in a maximum period of three may include the names of airmen with not more than five vear 
months, but pilots may reasonably expect, with good weather, to service (after completion of trade training), if otherwise eligibk 
complete the course in about eight weeks Entrants are required Ihe conditions of eligibility in regard to age and = service ire 
to do ten hours’ flying within a maximum period of ten days in re-stated below, the governing date for the calculation of age and 
the second half of their first year of service. Thereafter they must service on this occasion being October 1, 1936 
carry out twenty hours’ flying annually within a maximum period (i) Airmen must be under 25 years of age 
f twenty days. Entrants may also be required to attend a short i) They must be able to complete six years’ service or be 
four- to six-day course at a R.A.F. unit in their second and subse- willing to execute such extension or prolongation of engagement as 

of quent vears of service. y will enable them to complete this period of service 

Vacancies also exist for a number of holders of civil pilots (iii) Ex-apprentices and airmen of groups I-IV entered as skill 
licences, and applications for entry in this category can be con recruits must have over two, but under five, vears’ service aftet 
sidered from candidates up to their 28th birthday. Applicants the completion of trade training (or disciplinary training if tract 
re required to pass a qualifying flying test, and those accepted training is not undergone ex-group \ rmen must have over 

L the for service proceed direct to the annual training referred to above one year's, but under five years’, service in the higher group t 
without undergoing the preliminary instructional course which they have been remustered 
m in 
nae ROYAL AIR FORCE GAZETTE 
Lond G Decemt 17, 1935 ROYAL AIR FORCE RESERVE 
Uni Geneval Duties Branch Rese liy Force O 
; Lt.-Crir. C. A. Kingsley-Rowe, R.N., is reattached to the R.A.I General Duties B 
tote asa Flying Officer with effect from November 3 and with seniority a B, — commiesion as Flutes Officer ta ¢ ( 
“8G of April 19, 1927; Pilot Officer on probation T. G. Tideman is con- a Pi: G i. Mieeos te tecenieed Ge Cc) a 
firmed in rank (December 2 Cla \ (Aneil 28 
= he following Flying Officers are omoted to the rank of Flight _ 
that Lie tenant:—H. A. Simmons (Oct ri H. V. Satterly, D. D on iD ; } — _ 
poe Christie (November 19) , : P, : . . . B ’ . ' , 
F/O. H. L. Tancred is transferred to t Reserve, Class C (Dees - 
her 5); J. H. T. Boteler, R.N., Flying Officer R.A.F., relin- — , > — 
een, gables his temporary commission on return to Naval duty (Novem AUXILIARY AIR FORCE 
“ ber 8 General Dut Branch 
R Med Bra No. 6 (City or Epixsvurcn) (Bomarr) Sovaprox P/O. 1. M 
ive , — Shewell is transterred frot N 602 (City of Glasgow) (Bom! 

W/O. J. P. D. Agate is granted a permanent commission as Qvar Squadron (November 1 
termaster and Flying Officer (De nber 4); Flying Officer on prob No 60 (COUNTS OF Dtcrmam (BomMRBER SovapRON Po 
tion J. P. Carlile, L.R.C.P. & S., M.B., B.S., relinquishes his short r. R. T. Carr-Ellison is promoted to the rank of Flving Officer 
service commission on account of ill-health (December 14 (December 11 

whe 
hail 


aie ROYAL AIR FORCE INTELLIGENCE 








‘2 Appointments.—The following appointments in the Royal Air Squadron, Northolt, 16.12.35. H. W. A. Chesterman, K. F. Fer 
oe ree are notified guson, S. F. Godden, and D. Sloan, to No 2 Flying Training 
se! School, Digby, 16.12.35. G I Jarman, J. O. W. Oliver, | I 
a Ge ud Duties Branch Porter, and N. H. J Tindal, to No. 3 Flying Training School 
a Group Captain.—C. H. Nicholas, D.F.C., A.F.C., to Headquar- Grantham, 16.12.35. W. H. N. Turner, to No. 6 Flying Trainin 
was ters, Fighting Area, Uxbridge; for Air Staff duties vice Air Comdre School, Netheravon, 16.12.35. W. R. Cox, R. N. McKern, W. W 
, J. H. S. Tyssen, M.C., 4.12.35 Stai ‘ nd F. H. Tyson, to Ne Flying Training Sch« 

, Squadron Leadei H. KK. Geode, D.S.O., D.F.C., to No. 24 (Com- Peterborough, 16.12.35 
: munications) Squadron, Hendon; to command vice Sqn. Ldr. J 
n Whitford, O.B.E., 1.12.35 Medical Bianch 





. Flight Lieutenants.—A. FE. Case, to Home Aircraft Depot, Hen Flying Officers.—C. F. R. Briggs 
— low, 9.12.35 \. H. Houghton, to Home Aircraft Depot, Henlow, W. J. Fowler, I. K. Mackenzie, H. (¢ 
9.12.35. J. H. Hargroves, to Superintendent of R.A.F. Reserve nd R. F. Wvynroe, all to Medical t 

Her 1, 9.12.35. W. R. Sadler, to Headquarters, Air Defence of pointment to short service commi " flect fr 
Great Britain, Uxbridge, 1.12.35 








Flying Offic rs.—J. F. H 1 Boulav, to No. sor (Citv of Bristol Dental Biancl 
- (B) Squadron, 10.12.35. D. Addenbrooke, to Station Flight, Abing Fi Of ‘ R. M. Brown and W. 1 Nelson, to Medical 
don, 16.12.35. J. L. H. Fletcher, to Station Flight, Duxford, 16.12.35 lraining Depot, Halton; on appointment to non-permanent commis 





G. A. Bartlett and J. W. Donaldson, to No. 24 (Communications sions, 2.12.35 
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SCALED UP. This is the new Percival Vega Gull which was demonstrated at Gravesend last Thursday. 
wing are larger than those of the standard Gull and there are four seats permitting side-by-side seating for two pairs of 


passengers. 


FLIGHT. 
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AVIATION 


. AIRPORTS — 


1935. 


Its fuselage and 


With a 200 h.p. Gipsy Six the maximum speed is 170 m.p.h.—perhaps rather more—and this fact, linked with 


the large capacity of the cabin, suits the machine for high speed charter work in addition to its function as an aerial 


saloon for private owners. 


(Flight photograph.) 


THE WEEK AT CROYDON 


No Sinecure : A Bad Weather Week : The Faithful Stewards : A Newspaper Feat : 
Ten Thousand Miles for Christmas 


has encountered ice, snow, sleet, fog and gales. I am 

not sure if we always fully appreciate the wonderful work 

done by pilots of all nationalities during periods of 
continuous bad weather. Pilots are a cheerful lot when 
on the ground, and, by behaving as if they had not a 
worry in the world, they give us a false impression that 
theirs is an easy job. Anyone who has been at Croydon 
recently wil! realise their difficulties. 

Last Thursday was a particularly bad day, and the 
only machine to reach Croydon was an Imperial Heracles 
with Capt. Walters in command. It was an excellent 
show for which the pilot deserves high praise. 


’ has been a difficult week for the air line pilot, who 


Another Lympne “ International” 
Lympne was the scene of tremendous international 
activity on Thursday. here were two big Imperial 
machines there, two of K.L.M., a Ju.52 of D.L.H., an Air 
France machine, a British Continental Airways machine 
from Antwerp, and a Hillman machine from Paris. There 
may have been others there, too, and there were a couple 
of newspaper machines down at Shoreham. 

I do not know how Lympne is organised, or by whom, 
but the fact remains that Capt. Markam left there for 
Croydon some time ago, and on Thursday Mr Dupe, 
usually a tower of strength on these occasions, had been 
sent off to inspect aerodromes. These would appear to 
have little immediate importance when compared with 
his own station in conditions of weather when one would 
expect any emergency airport to be fully manned. Lympne 
is to be congratulated on having an excellent traffic fore- 
man, however, who, despite being understaffed, put uy 
an excellent show, and arranged transport for passengers 
and freight—no easy task with passengers of seven or 


) 


after 


There was, by the way, a K.L.M 
with a stewardess on board I understand that the « 
pany is quite satisfied with this system, though it 
early to judge as yet. 

Mr. J. W. Duggan, of Wrightways, put up an aston 
ing show during the week, when he flew to Paris 
on the newspaper service—in thick fog both ways 
landed at Le Bourget with fifty 


weather her: 
with a completely equipped aeroplane can do, but which 


Miss M. E 
in spirit at all events, 
perial Airways, 
December 23. She will motor to the middle of a 
reserve, where she will spend Christmas with friends 
turning also by Imperials, 
7 and reaching Croydon on January 2 
covers about 10,300 miles. Last year she flew to lh 
above the Mediterrane: 
Sir Samuel Hoare arrived by the first Swissair 
service from Zurich on Monday, 

British Continental Airways had a queer load recent 
1 consignment of beer from Lille. Air cargo may 
include coals to Newcastle! 


in Scipio 





arranging matters with the 
passengers, issuing them 


} 


first-class 


difference. Not only are air services improving rapi 


service on air services, is, too, making rapid stri 


vards’ visibility, 
back to Croydon and landed with much the sa 
This is one of the things any air line 
passenger-carrying pilot would attempt 


leaving on December 18 and arriving 


leaving Nairobi on Decen 


had her Christmas dinner 


December 16 


A. VIATOR 


tickets, 
paying them those little attentions which make all the 


ind bs 


3rooke, a charming white-haired lady, vou 
travelled out to Nairobi by Im- 


[he return tt 


eight different companies. The 4.0 p.m. boat train was 
stopped at Westernhanger and a number of passengers were 
put aboard 

The value of good stewards was especially noticeablk 
the station, where those of Air France and K.L.M. we 
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stationmaster, looking 
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France and the Atlantic 
HI Latécoére 


has crossed the 
on Saturday, December 14 
This machine will probably bs 
across the North Atlantic ind M 
of Air France, has announced that these 
about April of next year. 


fly ing-boat, Lieutenant dé Vaisseau Paris, 
South Atlantic. Port Natal was reached 
used for experimental flights 
Allegre, the director-general 
will be started on or 


The Prague-Moscow Service 

_ Ceskoslovenske : 
plain that the first experimental flight on the Moscow 

Pragué service Was carried out at the beginning of September 


Airspeed AN r. gQ as re 


Statni Aerolinie have written to e 


g 
with an Envoy and not by the 
I 


ported rhe company also states that a Fokker F.7 was used 
for the third flight because the load to be carried was too 
great for the smaller Envoy. A regular service should be 
started in the spring. 


An Air Mail Guide 


A USEFUL booklet containing mformation concerning the 
despatch of normal and air mails to and from Australia 
is distributed every vear by the London office of the Mel 
bourne Argus, The Star and The Australasian. The 1936 
edition gives, in addition, lists of steamer sailings, postal in 
formation, a track chart of the world, and other useful in 
formation. Copies may be obtained from the London office of 
The Argus, 8o, Fleet St., E.C.4. 


The Irish Transatlantic Base 
ay sccm on the River Shannon and about fifteen miles 
from Limerick, has been selected as the Irish terminal 
of the route 


Transatlantic air according to a semi-official re- 


port in Dublin. 

[he Foynes district consists of flat land adjoining a big 
stretch of calm land-locked water on the Shannon Before 
the Anglo-Irish Treaty of 1921 it was one of the Atlantic 


stations of the British fleet A modern harbour has just been 


completed at the town, which is the terminus of the Great 
Southern Railways of Ireland branch line that runs from 
Limerick 
Hillman’s Expansion 
A! the first annual general meeting of Hillman’s Airways 
Sir Charles Harris, the chairman, explained that the 


board had decided on a definite During 
the summer the route mileage was increased from 670 to 1,430 
and the loss of £39,766 shown in the 
expenditure since it has been the 
policy not to treat such expenditure as on capital account but 


to write off all su expenses incurred during the ye 


policy of expansion 


accounts was, in fact 


development directors 





cing 


Sir Charles pointed out that the inauguration of new services 


was an expensive matter ind sufiicient revenue to meet ex 


penses could never be expected in the first two years of opera 
tor 
Non-stop to Copenhagen 
ROCCO to The Times, British Scandinavian Airways 
have secured a concession from the Danish Government 
enabling them to operate a direct non-stop passenger service 


London (Gravesend 
is expected that the 
ait: service daily in each direction 

\ month or soago, when Flight first learnt of the British-Scan 
dinavian plans, these included the use of -Blackburn H.S.T. 1 
tted with Bristol Aquila engines The H.S.1 10, it wi 
be remembered, is a high-speed monoplane with the Duncar 
spar construction, and it was expected that with 
ngines the cruising would be in 


between 


and Copenhagen 
will be started in 


Kastrup). It 


SETVICE February with 


spec | excess ol 200 





The Lisbon Service 
(CORmLY \irways’ new passenger and freight service between 


Croydon, Madrid and Lisbon, the contract for which 

signed by the Portuguese Postmaster-General last week 
will be initiated on December 28. Passengers and freight have 
already been booked for the first trip. The full service will b 
in Operation, it is anticipated, by the beginning of February, 
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MASTER PILOT: An 
cabin of the Short Scylla, with Capt. 


impressive view of the pilot’s 
O. P. Jones at the 
The next stage will, perhaps, involve a “ bridge ’’ 


tor the captain. 


controls. 


when the delivery of the four K.L.M, Fokker machine will 


completed 


As recorded in Flight last wee! official permission has been 
given to use Cintra, the military aerodrome at Lisbon, and the 
Government will establish ial Customs office there and 
will give Crilly Airw s facilities for erect of offices and 
hangars \ special seri of postage stamps to commemorate 
the event will also be issued by the Portuguese Post Office 
One prominent Portuguese firm has offered a large first cargo 
of fresn flowers, and has u rtaken to give the Compan " 
daily load, and there ar ther important freight and ne 
paper possibilities ; 

Ihe Government have also authorised Crill Airways to 
develop internal routes, for which Portuguese capital will be 
largely available Certain Dutch mail may al be flown via 
Croydon, anc the Portuguese Government has arranged that 
mail irom South America shall be carried 


Che direct route, as already reported, will be from Croydor 


i 
to Bordeaux (lor Biarritz Madrid and Lisbon By August 
next vear British machines with a l 
I into tvice. and the 
freicht 


speed of 200 m.p.h. wil 
e put Fokkers will 


clusively for 


Skill for the Time Being 


S Neer is a period of metamorphosis. Yesterday air lines 
were run on the strength of the skill and experience of 
the pilots, to-morrow they will be operated with science; t 
lay th SETVICE re expected to be roo per cent. reliable 
with onl i very little scientific assistance 

ri ifter time e Hillman—or, as they are now, Br : 
Aur pilots have brought machines I Stapleford 
\ \erodrome without radio assistance in thoroug! 
maucl ea Last Thursday conditions were too bad « 
for that, and a B.A. pilot brought a D.H. 86 into Gravesend 
from Paris wit! i visibility of less than a hundred yards 
The tchers the tarma lv waited for t Sf x1 
it ort ! 

P ) line pil ive dl " uple of new 
scnses 
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Correspondence 


The Editor does not hold himself responsible for the views expressed by correspondents. 


The names and addresses of the writers, 


not necessarily for publication, must in all cases accompany letters intended for publication in these columns 


- 

TOUCHE ! 
[3097] —You announce that the Air Ministry is about to 
carry out some “' high-speed research ’’ with the Miles Hawcon, 
but that is very ambiguous. Certainly it would inspire us 


all with awe to see that body of infinite mass, the Ministry, 
moving with even reasonable velocity—let alone high speed. 
That would make even the States tighten the turnbuckles of 


their socks. W. E. Gray. 
London, W.r. 
THE INGENIOUS COLONEL TEMPLER. 
[3098]—Perhaps you may like to know more about 


Col. James Lethbridge Brooke Templer (1845-1924), who is 
dealt with in Major F. A. de V. Robertson's excellent book on 
the R.A.F , wnich you have just published. 

Born in 1845, he was the eldest of the four sons of James 
Templer (1814-74), a master in the Court of Exchequer, who 
married Hannah Frances Gordon (1813-89). This lady was 
the eldest daughter of Admiral Sir James Alexander Gordon 
(1782-1869), a member of the family of Gordon of Ward- 
house, Aberdeenshire, who, to-day, in the main line, are 
largely Spanish. The Admiral was a remarkable old fellow 
who 1s dealt wifh too briefly in the Dictionary of National 
Biography. He was the subject of a glowing article, ‘‘ The 
Last of Nelsons Captains,”’ which Tom Hughes contributed 
to Macmillan’s Magazine (February, 1869). The Admiral 
was the last governor of Greenwich Hospital, and Hughes 
shows the same sort of courage as Templer displayed. 
Templer’s sister Dora (d. 1919), married Otto Peiniger, for 
many years the violin master at Harrow School. 

Col. Templer was in the 7th K.R.R.C. Militia. 
quarters at Aldershot were the first to be heated by steam 
and lit by electricity. That is an illustration of the same 
adventurous spirit as suggested by his ballooning for the 
army. J. M. BuLtocn 

London W.C : 


POWER FOR THE “ POU.”’ 


[3099]—In connection with the recent ‘‘ Flying Flea 
craze the amateur constructors of these appear to have over- 
looked what is, to my mind, an almost ideal engine for such 
aircraft. The engine to which I refer is the Ariel Square Four 
motor cycle engine. For those who do not know this engine 
I may say briefly that it consists of four cylinders arranged 
in a square formation on two geared crankshafts. 

In motor cycle trim it weighs about 110 Ib., and deve lops 
30 b.h.p. at about 5,900 r.p.m. For sheer acceleration I do 
not know of any engine that can beat it. 

For aircraft work I should say that such an engine could 
easily be adapted by strengthening the gears to the half-time 
shaft and taking the drive off this point, via a suitable thrust 
bearing which could be easily incorporated 

I do not see why its weight could not be reduced to 8o Ib. 
by the elimination of one flywheel, and the lightening of three 
others (the prop supplying the necessary flywheel effect), this 


I believe his 
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ing of the Lockheed : 
Vega. Seekers after : 
a moral may find: 
one in the left-hand : 
bottom corner. 


: The aboveentertain- 
ing Christmas card 
: is from an artist 
: friend who has been 
studying this draw- 





which is integral. Its overall 


high by 12in. by 12in., and ther 


weight including the oil sump 
dimensions are about 18in 
are no awkward projections 


If any amateur has used such an engine in a ‘‘ Flying Flea 


I would be glad to hear from him As far as motor cycle 
work is concerned the engine is utterly reliablk 
Maji Moto, P.O. Musoma, A. M. Goprrey. 


Fanganvika Territory. 


EINSTEIN on 


NCE upon a time somebody who was believed to Know 

Something About It was commanded by the Dwellers on 
Olympus, W.C.2, to draw up a Specification for an Ideal 
Bomber; the which, being Anxious to Please, he did forth- 
with 

Now, it so happened that the Knowledgable Person lived 
and worked in company with a lot of Rude Little Boys, who, 
though they were admittedly adept in the art of Aerial Bom- 
bardment, were sadly lacking in respect for the Knowledgable 
Person, and even more so for the Dwellers on Olympus, W.C.2 

One day the Rude Little Boys, quite uninvited, drew up an 
Ideal Bomber Specification of their own accord. And this is 
what they said :— 

‘* (1) The speed of the bombing aircraft must be slightly in 
excess of the speed of sound, i.¢ 1,500 m.p.h. This would 
enable the aircraft to be half-way on its return journey before 
the enemy heard it approaching. Sound locators would there- 
fore be baffled 

‘*(2) The bomb must be propelled from the aircraft at a 
speed in excess of the speed of light. This is considered essen- 
tial in use against ships, as the bomb would reach the objective 


EXPANSION ? 
before observed to leave the aircraft. 
thus be rendered impossible 


Avoiding iction would 
(3) If the speed of the aircraft is in excess of 1,000 m.] 

it could take-off, release its bombs, and, if the target is to the 
west, the bombs will strike the target to-morrow; if to the east 
vesterday. In view of this it is essential that when advanced 
landing grounds are being sited every effort should be made 
for the sites to be to the west of enemy country In this wav 
the enemy will be given a false sense of security, as, on seeing 
no bomb fall from the aircraft, he will think that he is not 
being bombed, when in actual fact he was bombed vesterday 
or to-morrow, depending upon whether the machine is operat- 
ing from an aerodrome east or west of the target Adding to 
this confusion, the bomb will burst before it is observed to 
leave the aircraft (see para. 2). 

** (4) In order to baffle interceptors, bombers should, if pos- 
sible (and this, it is felt, may present serious difficulties), fly 
at a speed faster than light. hey would then be observed 
‘coming’ when in actual fact they would be ‘ going \n 
aircraft of this description would, it is suggested, be invaluable 
to inspecting officers.’’ 
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AN INTERESTING 
TWO-STROKE DESIGN 


Good Results Obtained from a Radial Engine With 


A Semit-rotary 


Double-diameter Pistons : 


Incorporated 


OR a number of years the supercharged two-stroke 
has been the automobile engineer’s idea of tem- 
porary perfection in the matter of power units. 
Mechanical or thermal problems have, however, so 
far been insuperable, and the two-stroke of any type has 
made very little progress in really high-efficiency forms. 
However, it would appear, from a purely theoretical point 
of view, that the use of poppet valves might eventually limit 
the develop:nent of the internal combustion engine as we know 
it. Any prime-mover, therefore, which shows promise of success- 
ful development on new lines should be seriously considered. 
Several engines in the past have employed the double 
diameter piston for charging purposes, but in the engine des 
cribed—which, in its present form, is a three-cylinder radial 
—each charging piston forms a crosshead, relieving the work- 
ing pistons of side thrust A double-pumping action is 
obtained in which practically the whole area of the charging 
piston is used on the up stroke, and that of the underside of 
the power piston on the down stroke. A supercharging effect 
is thus possible without the employment of very large diameter 
pistons. 
fhe charging of any power cylinder is effected by means 
of the charging cylinder adjacent to it and having its piston 
phase 120 deg. behind it in the direction of rotation. In this 
way, when the power piston is on bottom dead centre and 
moving at its lowest velocity during the charging period the 
charging piston serving it is moving at high velocity and 
— the fresh charge with the absolute minimum of pumping 
loss. 
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FROM 
CARBURETTER 
This sectioned drawing gives a clear idea of the general 


layout of the experimental engine. The semi-rotary cone 
vaive has a form of Maltese Cross drive. 
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This view of the 
experimental engine 
clearly shows the 
layout of the transfer 
passages. 







Valve 





charging cylinders is controlled 


The distribution in the 
by a vertical rotary distributing valve situated behind each 
cylinder and this alsc serves as an induction pipe and a trans 
mission shaft for the exhaust valve operating gear. Each 
rotary valve is driven from the rear end of the crankshaft 
by bevel gearing 

In order to reduce negative work, tle pressure in the transfer 
pipe and belt at the end of the charging period is relieved 
by a by-pass port in the rotary valve, feeding into a part of 
the induction system which is not under pressure, and, befor 
fresh mixture is admitted to the charging cylinder, pure ait 
is drawr into the transfer belt and pipe This serves the 
purpose of initially scavenging the power cylinder when the 
charging ports are first opened and prevents any fuel wastage 
Ihe charging period is controlled entirely by the ports in the 
transfer belt, the direction of flow being controlled to give a 
tangential entry and consequent high turbulence The 
angle of opening is quite short in comparison with normal 
two-stroke practice, but has been found adequate in conjunc- 
tion witn the charging methods employed 


The Exhaust Valve 


[he usual method of timing exhaust ports by the piston 
movement would make supercharging impossible and would 
ilso complicate the matter of keeping the exhaust separate 


trom the fresh charge rhe exhaust outlet is, therefore, situ- 
ated at the cylinder head and is controlled by a mechanically 
operated valve. This valve is an interesting feature of th« 


engine. Its motion is semi-rotary and it is effectively cooled 
and lubricated, while its mechanical operation appears to 
absorb very little power By means of a “‘stop and go 
drive similar to that once employed in cinematograph pro 
jectors, this rotary cone valve is made to uncover a number 
of ports at each second movement 

In spite of the teething troubles which are invariably 
associated with any new departure in engine design, the ex 
perimental engine shown has put up a very promising pet 
formance, though no actual brake test figures are yet avail 
able. Accordieg to airscrew calibration figures, however, an 
output ci 20 h.p. at 2,200 r.p.m. has been obtained; the 
capacity of the engine is only 520 c.c., and in view of the 
very low piston speed represented by this speed it is evident 
that this power could be considerably improved upon 

The a'l-in weight of the engine, including single ignition, is 
85lb., and this should be considerably reduced with atten 
tion te minor points of design. Maximum loadings are ex 
tremely low ou all vital parts, and in runs making up an 
consiaerably in excess of 100 hours, no mechanical 
trouble or heat diinculties have, it is claimed, been experienced 
and no measerable wear nas taken place. Further details of 
this interesting engine can be obtained from Mr. E. W. Lamb, 
of 141 Eastcote Road, Ruislip, Middlesex. 
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THE INDUSTRY 


Carburetter Expansion 


Dy a result, chiefly, of the success of their vee 
carburetter, the Zenith Carburetter Co., Ltd 
int« and 
Stanmore, 


type 
has just 
works at Honeypot 


extensive new ofhces 


Middlesex. 


moved 
Lane, 


A Vacuum Eagle 


has 
to he 


A B. A. EAGLE with Gipsy Majorengine, G-ADYY 
recently been purchased by the Vacuum Oil Co., Ltd 
used mainly in connction with the firm’s interests abroad It 


was put into service recently, when Mr. H. J. White, of 
the Socony-Vacuum Oil Company, Inc., left Paris to carry out 
1 survey of the Sabena Sahara route, for which Vacuum has 


recently been awarded an important contract 


Antipodean Mission 
BILL’’) SHACKLETON, of W.S 


Shackle 


| ee Re 
N ton, Ltd., 


the well-known aeronautical consulting 

engineers of 175, Piccadilly, London, W.1, is to leave England 

it the end of this month for Australia and New Zealand by 

way of America. He will return by a similar route about three 
months later 

While this visit is chiefly in connection with his firm’s own 


able 
on 


interests, he will be 
ompetitive nature 
d ‘stry 


out commissions, ot a non 


to Carry 
behalf of ce 


ncert In the 
Hollow Rivets 
HOUGH so small in 


themselves 


rivets play an extremely 

important part in the construction of metal aircraft, and 

in interesting accessory in this connection is the hollow rivet 
made by the George Tucker Evelet Ce Ltd., of Jameson 
Road, Aston, Birmingham, 6. This firm is on the Air Ministry 
list for the supply of hollow rivets made from stainless steel 
(D.T.D. 189), and aluminium alloy (D.T.D. 209a), and they 


ilso produce them from mild steel 





rhese rivets are claimed to have considerable advantages 
ind the George Tucker Company is at present supplying them 
to the trade in large quantities 

PUBLICATIONS, ETC., RECEIVED 

International Index to Aeronautical Technical Repor prepared by the S.B.A.( 
Price 5s. Sir Isaac Pitman and Sons, Ltd., Parker Street, Kingsway, London, W< 

Flight, the Story of Aviation in Pictures and Text, by Agnes Rogers. Price 7s. 6d 
Harper and Bros., 90, Gt. Russell Street, London, W.( 

Stratosph a” R } Istrona | os 2 t 
I e 3s. Od. Sir Isa I ads I Park S I WA 

Encyclopedia of Avia Compiled and edited by Squadron Leader C. G. B 
Price 15s. Sir Isaac Pitman and Sons, Ltd., 1 ker Str I 1 fp ot 

Technical Publica ( the International Tin Research and De pment ¢ , 
Number 23: Striations in Tin Coatings on Copper. By B. Chalmers and W. D 
Jones. Manfield House, 378, Strand, Lond W.C.2 

V Ie J aliov Internat al Tin Resear 2 D men 

n \ 4 7 and 1 t By D. J. Ma ght ». Oo 7 and 
( ation, by D. J. Ma ht \ 4 S Imp 
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nd W. N. Bradshaw Vo. 24 7 | bheric Corrosion and Ta of 
Tin, by L. Kenworthy No. 25: £ tradeposition of Tin Alloys from A ne 
Stannate Baths By R. G. Monk and H. J. T. Ellingham. Manfield House, 37% 
‘trand, London, W.C.2 
High-Speed Diesel Engines, with Special Referenc o Automobile ar 1 ircraf 
Types. By A. W. Judge. Price 15s. Chapman and Hall, 11, Henrietta Street 
Covent Garden, London, W.C.2. 
Grand Prix By Barré Lyndon I 7s. 6d Jot Miles, Publis! Ltd 
Amen Corner, London, E.C 
Corrosion and Heat-resisting Steel Pi Firth-Vickers Staiuless Steels Ltd, 
Staybrite Works, Sheffield 
Bearine Bronzes (Eneincers’ Notebook Series Copper Develupn + Ass tion, 
Thames House, Millbank, London, S.W.1 
Technical Aerodynamics. By K. D. Wood Price 21s. Si ral I r of 
Metal Airplanes. By J. E. Younger Price 24s McGraw-Hill Publ Co, 
Ltd., Aldwych, London, W.C.2 
Kempe's Enzineer’s Year Book, 1936 42nd < Price 31s. 6d Morgaa 
Bros. (Publishers), Ltd., 28, Essex Street, Strand ondon, W.C.2. 
AERONAUTICAL PATENT SPECIFICATIONS 
The numbers in brackets are those under which the Specifications w nted 
and abridged, et 
Published December 19, 193 
14816. Crerva Avtociro Co., Ltp., and Bennett, J. A. J.: Blades raft 
sustaining rotors (438,660 
14817. Crerva Avroctro Co., Lrp., a Bexnxetr, J. A. J Aircraft e 
wings (438,525 
15541 Lorenz Akt.-Ges., ( Dire 1 radio tr 
applicable for determini ear s (438.804 
Birxict, M Double internal bustion engine units for air ft (438.68 
ELEKTRONMETALL Ges Aeroy f dercarriages (438,77 
Published 1 vy 27, 1935 
0053 Pirams, R Sighting correct pparatus for zg 
438,956) 
16117. Benpix Aviation Corporation : Br 439,12 
16168. Davis, Sir R. H Breathing apparat for the use 
others (439,183 
16251 Dowty, G. H Interna!ly-sprung wheels for aircraft (438.968 
1976. Brenpoix-Westincuovse Arromotive Air Brake ( Pow at 
ear-shifting mechanist 430,07 
CHANGES OF NAME. 
EAGLE GLIDING AND FLYING CLUB, LTD., 109. Colmore Row Birt n 
Name changed to Birmingham Gliding and Fiving Club, Ltd Nov er 15 
1935 : 
HIGH POWERED AERO ENGINES, LTD... K Willian House, Arthur 
Street, London, E.C.4 Name changed to High Powere Ar 1 Eng Ltd, 
on November 13, 1935 
YORKSHIRE AVIATION SERVICES, LTI Newton House H Aero 
rome Londonderry, Northallertor N ‘ ed t Yor Wi Aviation 
Services ( ntry Club, Ltd., on Dece 2, 1935 
NEW COMPANIES 
] notes telo ¥ rea p f me pa ? a 
mewhat abbreviated 
EASTBOURNE FLYING CLUB, LTD OS 128 Pr od 
December 13. Capital /1.250 #1 shares. O ™ 
i 1 transporters passengers The 
™ t directors are Tom G. St ‘ iN wsle Co ve 
Easthe Harry A. Love, Priory Cottage, W gton, Susse 
WESTERN ATR TRANSPORT LTD.—! te mpanv, registered De 12 
pital £4,000 in #1 shares. Object to | use such of th os , 
lebts due or owing or to become duc g \ in Edga \ Airw 
Ltd 40. Broad Street, Bristol, as t! s deem fit erate 
The subscribers wh with 1 s} Nort W. G. Edga 


IN- 
DUSTRY. A corner 
of the erecting shop 
in the Bristol Aero- 
plane Company's 
factory, lit by G.E.C. 


S- 
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'MALLITE AND APPCO 
Pp AERONAUTICAL 


LYWOOD 


An ALL-BRITISH product manufactured 


under Government approved inspection 

fac ae f° 
Specification 4.V.3. 

ieoum J Jor All plywood tested and stamped before 

leaving the factory. 


safet Unequalled throughout the world for | 
QUALITY 
STRENGTH and 































RELIABILITY 
Sole Manufacturers : 


| THE AERONAUTICAL & PANEL PLYWOOD Co. Ltd., 
IRVIN —_— CHUTE 218-226, Kingsland Road, LONDON, £2 


he Lifebelt of the Air | ‘PHONE : TELEGRAMS & CABLES: 


BISHOPSGATE 5641 (4 lines) VICPLY, BETH, LONDON 









IRVING AIR CHUTE OF GREAT BRITAIN 


Letchworth, Herts, England $3 Tel.: Letchworth 370 
Cable and Telegraphic Address: IRVIN, LETCHWORTH 


PHOSPHOR BRONZE to Air Board Specifications 


Rods, drawn - «+ to Specification DTD.78. 








Tubes, drawn . - €e am DTD.79. 
Bars, chill-cast~ - 2.B.8. 
CHARLES CLIFFORD & SON, LTD., eam, 5 
TRADE MARK Telephone: Midland 2152 © B. Ex.) 





Sole Concessienaives ‘fer 
MONOSPAR, BLACKBURN B2 


LON DON Al R PAR 4 HENDY HECK, and AERONCA-JAP 
FLYING CLUB Lg HANWORTH 


Be noe AIRCRAFT EXCHANGE =~ MART L 


And at Aldenham and Denham. 
Membership £3.3.0. Subscription £2.2.0. 7 PARK LANE. W.I. 
Dual £2.5.0. Solo from £1.15.0. 













| MANUFACTURERS OF 


=, C lete Traini | 
as ae 4 he onan _— AIRCRAFT COMPONENTS AND GEARS 











since 
NIGHTFLIGH T— including instruction and insurance, on 1913 
Gypsy II Metal Moth with complete blind-flying equip- 
ment—at the lowest price in the country —£20. & 
SOLO—£1 per hour on Contract (50 hours). Phone : 
Gulliver 3739 
BLIND FLYING AND ALL OTHER INSTRUC- es Aes: 





TION—€2 per hour | UNIDRIL,London 


CORONA ENGINEERING CO. 
THE HERTS AND ESSEX AEROPLANE CLUB, Proprietors : C. T. Opperman & Son Ltd. 


Broxbourne Aerodrome, Nazeing, Essex. LEICHTON PLACE - KENTISH TOWN - NWS 

















Tel.: Hoddesdon 453. THREE INSTRUCTORS—FIVE MACHINES. 
—- SRI ETE STARE SRT Se TAT 











Kindly mention ‘‘ Flight’’ when corresponding with advertisers. 
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The FAIREY “Swordfish” 


Torpedo - Spotter - Reconnaissance Type _ § Aireraft 


for Serviee with the Fleet Air Arm 


Kindly mention “ Flight’’ when corresponding with advertisers. 





- 26, 1935, 
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e 
Romans 
knew 
him 





The old Romans called him Mercury, 
the messenger of the gods. 
- The Greeks called him Hermes, : 

the god of the roads. 


But to the modern motorist he is the winged symbol of 





Write for interesting booklet “ The Triumph of Nationa! Benzole.” y 


National Benzole Co., Ltd., Wellington House, Buckingham Gate, London, 8.w.t 
(The Distributing Organisation owned and entirely controlled by the Producers of British Benzole.) 


Kindly mention “ Flight’’ when corresponding with advertisers. 
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([Apvrt. 


a high top speed. 


and 


qualities required for Army 


a good climb 


all the 





A machine possessing 


thre 5 , 
ugh the whole speed range, 


$3 
2 3 TIGER ENGINED AW TRANSPORT BOMBER 
r IN| Yoroyo) 4-1" 
‘ Nel = 
ss THE TIGER 
if 840 H.P. (for take-off) 
Es suitable for all types of 
high powered aircraft, 


both civil and military. 






SIDDELEY MOTORS LTD COVENTRY ENG 
AS 194 


responding with advertisers. 





ARMSTRONG 








when co? 


Kindly mention “ Flight ” 
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POWER & THROTTLE 
CURVES 


® Geared fan, ideal distribution. 

® Automatic Carburettor mixture control. 

= Rated power (normal revs. 2,250) 155 h.p. 
Maximum power (2,475 r.p.m.) 170 h.p. 

® Cruising h.p. 75% of maximum. 

® Overall diameter 40} ins., designed down to the smallest 
possible, ensures a low drag factor. 

® Low specific fuel consumption. 

® Shock absorbing drive to all auxiliaries. 

® Provision for comprehensive range of accessories. 


ner, * 


WOLSELEY AERO ENGINES LTD., WARD END, BIRMINGHAM ’ Governing Director: Lord Nuffield 
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D. NAPIER & SON LTD., ACTON, W.3. 








} Kindly :aention “‘ Flight’’ when corresponding with advertisers. 
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The new Series ‘' Envoy ”’ 
retains all the well - tried 
features of the very successful 
first series but has been adapt- 
ed to take, without alteration, 
almost any make of radial 
air-cooled engine of from 
200 to 300 h.p. . . . The fitting 
of trailing edge flaps (now 
standard on all ‘‘ Envoys "’) 


has reduced take-off run and 
landing speed and increased 
pay load. 





ADVERTISEMENTS. 





SECON D SERIES “ENVOY” 


(1) a horsepower range of 400-600 h.p., 


provides 
(2) a top speed range of 173-211 m.p.h., 
(3) a cruising speed range of 150-190 m.p.h., 
(4) lower landing speed, 
(5) increased pay load. 


The following engines, among others, are 
suitable to the new Series ‘‘ Envoy "’ :— 
Armstrong Siddeley Lynx IVc. 

Armstrong Siddeley Cheetah IX. 

Wolseley Scorpio I. 

Walter Castor I. 

Wright Whirlwind. 


AIRSPEED (1934) LIMITED, 
THE AIRPORT, 
PORTSMOUTH. 


Kindly mention “ Flight’’ when corresponding with advertisers. 





DECEMBER 26, 1935. 
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SHORT 
“SCION SENIOR” 


(4 Pobjoy Engines) 
fitted with 


SMITH’S 


AIRCRAFT 
INSTRUMENTS 








“HUSUN" 


Aperiodic Compass 





TURN &« BANK 
INDICATOR 


and 





HARLEY 
AIRCRAFT 
LANDING LAMP 














SMIT FS 


CRICKLEWOOD WORKS, LONDON, N.W.2 


Telephone : Gladstone 3333. Telegrams: “‘ Airspeed, Phone, London."’ 














Kindly mention ‘‘ Flight’’ when corresponding with advertisers. 
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~| DESFORD AERODROME 


on Friday last by the Righf Hon. 
Viscount Swinion — His Majesiv’s Seadary 
of State jor Air — was designed and built” 
I record fine by 


fe FAIRBY CONSTRUCTION CO Lie. 
Specialisls in Aircrath Buildings 


AFRICA HOUSE- KINGSWAY-LONDON -W.C.2~ Phone: HOL.1669 


oo at 
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PRESSED STEEL | 
WORKSHOP fF 
PANS & TRAYS PACKINGS 








| 








<<< 


————————_= 
ss 
ALY 
































—wherever used on Aircraft Engines and their 
' components, are our speciality. We will design 
and manufacture for individual problems. 





@ INDESTRUCTIBLE | 
@ LIGHT, LEAKPROOF | 
@ SUPPLIED BLACK, | 

TINNED OR GALVANIZED | 








WW ” 
GASKOID “WALKERITE” 
The British Jointing that will per- (Goiden or Graphited) 
manently withstand Oil and Petrol is recognised by users as the best Com 
Write for Free Trial Joint. Supplied pressed Asbestos Fibre Jointing obtainable, 
in all thicknesses. For Inlet and Outlet Water Joints, ec¢ 








“LION” WATER PUMP GLAND RINGS 


are used with satisfaction by Messrs. Rolis-Royce. The semi-metallic 
type (iltustrated) are recommended for hardened steel spindles, but w> 
shall be pleased to design and manufacture for other services. 


T. F. & J. H. BRAIME Lip. © 2s ties rie for Catal 3 


JAMES WALKER & COMPANY LIMITED 
HUNSLET, LEEDS 10.0 “LION” WORKS, WOKING, SURREY «11088: 
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THE HOFFMANN MANUFACTURING COMPANY LTD. 













CHELMSFORD, ESSEX. 














Kindly mention “ Flight’’ when corresponding with advertisers. 
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for "Siraruta 


Parts to Air Ministry, A.C.S. 
and E. and I. drawings. 


Prompt delivery from stock of Coble Bonding 
Clamps, Outer and Inner Sleeves, owng are 
Sleeves, Cable Terminal 7 Insulators, Aerial 





Wire, Elastic Suspension wd, L ighting and 
Ignition Switches, etc. = Sockets and other 
Fittings to customers own specifications 


SBrownBrothers 


AIRCRAFT ENGINEERS 
GREAT EASTERN STREET, LONDON, E.C.2. 











ELEKTRON and ALUMINIUM 
<alfMAe > & CASTINGS 


arts for 

D Napier Ltd ° 
Wolseley Motors 
997) Lid.and 
»bjoy Air Motors Ltd 





ne ater enlile 














Kindly mention “ Flight’’ when corresponding with advertisers. 
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AERODROME 
EQUIPMENT 


* SPECIALISTS * 


FLIGHT. 












































“I feel I would like to congratulate you 
on your latest blind flying instrument, the 
Gyorizon. I recently had one fitted to my 
Bristcl Fighter aeroplane which is specially | 
equipped for aerial cinematograph work. 

In the past weeks I have had to make | 
frequent journeys up to 15,000 feet in order to 
shoot cloud effects, and always this has 
necessitated a great deal of cloud flying often 
in conditions of turbulence and when ice 
has formed on the aircraft. 

Never once has your instrument failed me 
for a moment; but perhaps what is more 
important, as your past instruments have had 
that essential attribute, I cannot conceive any 





other device that could evoke such naturaland | As supplied to the Air Ministry 
effortless response from the pilot.” Nise! T Admiralty, War Office and leading 
Toe. | Oil and Shipping Companies 


REID -SIGRIST ZWICKY LIMITED 
GYORIZON | SLOUGH : BUCKS - ENGLAND 


Made for Induction Drive or through Telephone : Slough 332 
Venturi. All Reid-Sigrist Instruments 


function to plus and minus 60° Centigrade. 


REID & SIGRIST LTD., SHANNON CORNER, 
KINGSTON BY-PASS, NEW MALDEN, SURREY | 


Kindly mention “ Flight’’ when corresponding with advertisers. 
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VICKERS: ARMSTRONG so CAM MELL 
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E.S.C. ALLOY STEELS, 
produced to cover a wide 
range of physical properties, 
are used where the 
Engineer requires additional 
strength with minimum 
weight, and have enabled 
manufacturers of aircraft, 
automobiles and general 
engineering products to 
solve many difficulties. 


Summary of Standard Steels willingly sent on 
application. 


English Steel 1 Coepacation f Cra. 





Ir I 
VICK ERS-ARMSTRONGS at Shefhh & Openshaw) & CAMMELL LAIRD 
Registered Office : 


VICKERS WORKS, SHEFFIELD 


241 














16 FLIGHT. ADVERTISEMENTS. DECEMBER 26, 1935. 





























aR 








The GLOSTER “ GAUNTLET" 
Bristol ‘Mercury "’ Vi Engine. 
General Purpose Fighter as 
adopted by the Royal Air 
Force and the Royal Danish 
Army Air Service. 


The GLOSTER 
AIRCRAFT CO. LTD. 


GLOSTER WORKS & AERODROME * HUCCLECOTE* CLOS. 








Kindly mention “‘ Flight’’ when corresponding with advertisers. 
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A challenge to all values. 


| 
We challenge you to find 
another car to compare with 
the Studebaker. Its amaz- 
ing Miracle-ride, its luxury 
its comfort and brilliant | 
performance cannot be | 
= equalled by cars costing | 
e acceler 44 4/5 sec& even {500 more. Arrange ||| 

-6O mF a trial run now or send 
° TeaKiO9 ayaraulle) for brochure. 


(Power om 30 ™- i] 
Seeee £298 | 
endent fon | Saloons from ] 
come STUDEBAKER DISTRIBUTORS i] 


LTD., 155-7, Gt. Portland St., W.1 
Telephone: Mus. 7734 | 


Miracle-ride”’ || 


2° F none oe 

































E are organ- 

ised to supply 
special parts in a 
hurry, and give 
regular deliveries 
of components in 
large quantities. 
Ask us to quote 


SEND YOUR vw. 
ENQUIRIES TO We also make TAPS, 


STOCKS, DIES, 
DRILLS, REAMERS 
SCREWING MACH- 
INES, JIGS, GAUGES 
and Special Machines 
to your own require- 
ments. Try us. 


Send for 
ESTABLISHED 86 YEARS Catalogues 


THOMAS CHATWIN &Co. 
Victoria Works, Gt. Tindale St., BIRMINGHAM 16 


Tel. EOGbaston 2021-2. "Grams: “Chatwin, Phone, B'ham.’ 
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CONSTR UCTION 


» 


DEMANDS MODERN 
MATERIALS 


( 


BA 





BAKELITE 
PRODUCTS 


and the 


Aircraft 
Industry 


Moulding Materials 
Bakelite Moulding Materials 
for instrument cases, control 
knobs, and aerial winding 


drums. 


Laminated Sheet 
Laminated Sheet for electrical 
insulation, instrument panels 
and cabin panelling. 


Varnish & Lacquers 
Bakelite Varnish and Lacquers 
tor protective coating tor 
metal parts. 


BAKELITE 


| Trade Morte 





— 


Taarouw 


KELITE LIMITED 


68, Victoria Street, London, S.W.1. 


Telephone orks: 
ViCteria 5441 Perea 
(4 lines). ‘Est. 1910) 














Kindly mention “‘ Flight’’ when corresponding with advertisers. 
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THE — _ 


Fr o R GINGS 
EXTRUSIONS 
STAM PINGS 
CASTINGS EFC. 


. — 


MAGNESIUM CASTINGS « PRODUCTS LIMITED 


BUCKINGHAM AVENUE, SLOUGH PHONE- SLOUGH 822 GRAMS: MAGNESIUM, SLOUGH 





TGS 


| @ AERODROME “LIGHTING EQUIPMENT 
SEARCHLIGHT Floodlights. Beacons. Course Lights, etc. 





DICKSON GLIDER 


Complete Sets of Working Drawings (Blua Prints) in great PROJECTORS Illuminated Wind Direction Indicators. 
detail. The machine has been considerably redesigned : ; z 
Strength and durability improved without increase in weight ETC. . . . . Boundary and Obstruction Lighting. Ceiling 
CHEAPER AND EASIER TO CONSTRUCT. by Projectors. Generating Plant & Switchboards. 
Price 30/- 
“FLIGHT” Office Dorset House, Stamford Streat, S.E.1 | CLARKE, CHAPMAN & COMPANY LIMITED 











VICTORIA WORKS, GATESHEAD-ON-TY NE—— 


SAFETY FIRST 


SALTER’S SPRINGS ana 
IMPROVED ROLLER BEARINGS 


;EO. SALTER & CO., LTD., 
oo? ae ee ENSURE RELIABILITY 











“FLIGHT’’ POSTCARDS 


ACTUAL PHOTOGRAPHS 


JGHT POSTCARDS 


oY ENGINEER Single Cards 6d. each, post free 


D ApsHeS Six or more Cards 4d. each, 
post free. 
Cash with order. 
— 


Machines of the 
R.F.C.. R.N.A.S., and R.A.F. 


Armstrong Whitworth “ Atlas "’ Bristo! “‘ Bulidog’ 
Armstrong Whitworth “ Siskin’’ Bristol ‘Fighter "’ 
Avro ‘ Bison ’’ Bristo! ‘Scout’ 
Avro 504K De Havilland D. 





Avro‘ Lynx’”’ | De Havilland 


Avro | | De Havilland These postcards are actual photographs 


D. 
D. ° ° 
Biackburn “ Dart De Havilland D. taken by members of the highly-skilled 
Blackburn “ Iris 11 "’ De Havilland D. . ae db " . 
Blackburn “ Kangaroo" De Havilland D. photographic staff of Flight. They include 
Blackburn “ Ripon "’ | De Havilland D.H.9a ° 
Boulton & Paul “ Sidestrand "’ | De Havilland * Tiger Moth "’ a complete range of machines of the R.F.C., 
Single Cards 6d. each, post free. : A 
Six or more Garde 4d. cath, pest free. Cash with orde: R.N.A.S. and R. A. F. 
‘FLIGHT ” Office, FLIGHT PUBLISHING CO., LTD., 
Dorset House, Stamford Street, London, S.E.1 | DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 
*'Phone: Hop 3333 (50 lines) | "Phone : Hop 3333 (50 lines 

















Kindly mention “ Flight’’ when corresponding with advertisers. 
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Prepaid Advertisement Rates: 2d. per word, minimum 3/6. 


Series Discounts are allowed to 


trade advertisers as fo'lows on order for consecutive insertions, provided a contract is placed in advance. 


ph consecutive insertions, 59 


NLY., 18 words, 1/6, lid per word after. 


c advertisements for these columns, FIRST Post TU 


26 consecutive, 


deg ¥ 52 consecutive, 15% Situations Wanted 
i insertion extra Latest time of arrive! 


SDAY of each week at: Dorset House, 


Stamford Street, London, S.E.1, or one day earlier at branch offices (addresses, see first Editorial page) 





MISCELLANEOUS ADVERTISEMENTS. 














A UNIQUE OPPORTUNITY 
for SCHOOLS 
CLUBS 
TRAINING STATIONS | 


AVRO CLUB CADETS 


Hire Purchase facilities available 


Sole Concessionnaire for the 


STINSON RELIANT, £1,850 | 
S BRIAN ALLEN AVIATION LTD. | 


Croydon — Southend Airport | 


CROYDON & SOU THEN D 561101 | 















UPER DRONE 


x fio £275 
2'= per hour 
Oil and Petro! 
at 6O m.p.h. 
Full particulars from 
B.A.C. (1935) LTD. London Air Park, FELTHAM 

Telenrone MIDDLESEX. Feltham 2016 











: Temple 2941 


a eee t, Rand, Loado 





Comper & Walker, Limited 


oy: a 86, Strand, 
Comper > 4¢.5 5° j 
F. R. Watker London, WV 


DRAGON Mark II % 


Hours 1,567. 7 
Price £1,959 or near offer. 


FOX MOTH {7 i,3 
C. of A. until 16th Oct., 
Hours 1,520. 
Price £475 or near offer. 
Write Box No. 8942, co “ paehe ” Dorset House, 
Stamford Street, London, S.E.! 


CARDEN-BAYNES AUXILIARIES 
SCUD SAILPLANES 
POUS 


c.2. 











8 10 seater C. of 
until 9th 
une, , 





seater 


1936 











Parts 
Materials 


ABBOTT-BAYNES AIRCRAFT 
(Branch ot B.D. Abbott, Ltd.) FARNHAM, Surrey. Tel. 63 


Moron @cuz 





EVERY 
THURSDAY 
Price 3c. 








| 
i 








Aircraft and Engines For Sale 


Spartan %-seater. Hermes I 


£200 or neare a, an 3-ses , 
engine. of A. till June 6th. 


Low 
engine hours, Splendid condition. Must be sold 
Box No. 1396, co “ Flight.” Dorset Hous« 
Stamford Strect, London, S.E.1 

LYING and Glider Clubs and “ Flying Flea ~ 
Builders. Latest Douglas Acro Engine 


£38 10s. or £12 deposit, balance monthly. Actually 


in stock. Pride & Clarke, Lid., 237, Brixton 
Hill, S.W.2. ‘Phone: Brixton 6411. 

For Sale 
£25 PARNALL “ Pixie” light low-wing 
om monoplane, needs engine about 30 h.p 
Two pairs wings all in good condition. Bull 
Hotel, Iver 110, Middlesex. 


LYING FLEA. Complete set materials, £25. 
Aircraft complete or part built, all materials 
and components. Send stamp for list Luton 


Aircraft, Luton Aerodrome, Barton, Bedford 


Aircraft Wanted 


Y ANTED, Bleriot, Farman, Antoinette o 
other carly acroplanes, also Anzani “* Fan 
type and 59 h.p. Gnome aero engines, anv con 
dition. Give full details. Box No. 1372, “ Flight, 
Dorset tlous:, Stamford Street, London, 8.1.1 
IRRUS Moth, 


cash. Box No 
Hlouse, Stamford Street 


Klemm or similar, cheap for 
1395. co “ Flight,” Dorset 
London, S.E.1 


Aircraft for Hire 


("= I MOTH, £2 10s. per day. 
rate, £2 per day. Including 
Air Travel, Ltd., Penshurst Aerodrome, 
Penshurst 340. 


Contract 
insurance. 
Kent 


Instruments for Sale 


OURSE and Distance Calculators, 7°, Mk, IT,, 

ex R.A.F., 10s. 6d. each.; Altimeters, 30s 

each. L. Lipton, 614. Old Ford Road, London, 
E.3. 


Consultants 


R If. STOCKEN, M.I.AeE., acronautical Con 
« sultant and Test Pilot, 1820. Lower 


Regent Strect, S.W.1. Whitehall 8845. 





The 


Wireless 
World 


Every Friday 4d. 
ILIFFE & SONS LTD 


Dorset House, Stamford Street, London, S.E 1 














LET THE 


Concessionaires for 








Rollason Men 





AIRWORK 


A NEW YEAR 
THOUGHT. 


Tt ts the heartfelt wish 


of each the 
Airwork 
19.%6 


member of 
organisation 


wl] bring 


that 


good fortune to everybody 


flying the 


interested in 


whole world over. 


USED AIRCRAFT for DISPOSAL, 
subject to their remaining Unsold 


LEOPARD MOTH. 


C. of A. till January 29th, 1936. 200 hours total 


Self-starter. Navigation lights New £900 
PUSS MOTH. 
Gipsy III engine. C. of A. March, 1936. Total 


engine hours 620 approximately. Since complete 
overhaul, 140. Total aircraft hours 540 approxi- 
mately. Metal propeller, bronze heads, oil temp 
thermometer. Turn and bank indicator. Fore and 
aft level. Special ventilators in rear windows. £525 


PERCIVAL GULL. 


Hermes IV engine. C. of A 
55 approx., navigation lights 
ment. £500 


1 year. Total hours 
blind flying instru- 


GIPSY | WOODEN MOTH. 


C. of A. May, 1936. Total hours approximately 
600. Since complete overhaul approximately 20 
Silver and Blue. £350 


GIPSY 


C. of A. July, 1936 
complete overhaul 36 
instruments in front seat 


it MOTH. 


Total engine hours 490. Since 
Slots, extra 15 gals tank 


£425 






AIRWORK LIMITED 
HESTON AIRPORT MIDOLESEx 





ADVISE YOU 


OVERHAULS 





D.H. PRODUCTS REPAIRS 
Dragons : Hornets ———=============S=S==yaS_sesSeaa_yse_z SPARES 
* The HORNET MOTH NOW READY for DEMONSTRATION Telephone: 


ROLLASON AIRCRAFT SERVICES LTD. AIRPORT OF LONDON (CROYDON) 


Croydon 51512 





Kindly 


mention 


‘ Flight’’ when corresponding with advertisers. 











ADVERTISEMENTS. 





DECEMBER 26, 


1935. 

















20 FLIGHT. 
The Profession of Aviation 
AIR SERVICE TRAINING possesses an establishment and equipment 
so comprehensive that every Department of Aviation is taught in the 
air and in its many class-rooms and workshops. 
Flying on 31 planes of || types. 
Blind Flying, Ground Engineering in all its branches, Navigation and 
Wireless Telegraphy. 
At Hamble you will find the World’s most up-to-date School of Aviation. 
For full information apply to The Commandant :— 
AIR SERVICE TRAINING LTD., HAMBLE, SOUTHAMPTON 
Schools | AVIATION CAREER ~ Tuition—Contd. 
FLYING, INSTRUCTION. — Triel Tewon | | Ws ESTERSHIRE| | an INVITATION TO VISIT OUR NEW HOME 
Club, Southampton, "Phone! Hastleigh S725... 7% FLYING SCHOOL | | we ace pleases to announce the opening of our sre 
. > : ene a , PERSHORE. have 1 vg s per efficient mee Po for - 
ALISBURY PLAIN. WINTER TIME is the Cheapest School Thorough Training. | ducting correspondence training of the very finest tvp 
time for BLIND FLYING instruction €2 per Resident Pupils. “A” and ia Pilots’ ° ite. 7 4 RH REE: A 
hour, DUAL £2 per hour. SOLO £1 10s. per Licences. Instructors’ Certificates. Air Ministry aa a ‘ ate as mot , 
hour. Residence £2 per week. THE WILTSHIRE approved Blind Fiving Course. Residential Club. | vanee make it ‘ 
SCHOOL OF FLYING, LTD. High Post Aero- call at the Institu 
drome, Salisbury. Telephone: Middle Woodford ' ; ~ ~s : ny . : pena ae 
23. , . a ee 33,000 students Ye , 








HILLIPS & POWIS SCHOOL OF FLYING 
for “A” and “B” Licence Blind and 
Night Flying. Expert Instructor aduated from 
the Central Flying School. Inexpensive rates 


Residential accommodation at moderate charges 
Ilawk Aireraft are now in commission. 
Reading Aerodrome Sonning 114 5. 


Ste LONDON AEROPLANE CLUB 
rhe finest private air school in the kingdom 


Instruction in every branch of flying activity 
amid country club surroundings. 
Write for particulars to the Secretary at Hat- 


field Aerodrome, Hertfordshire. 


CLUB, Bekesbourne 

Pleasantly situated 
Annual sub- 
and 25s. per 


FLYING 


Canterbury. 


1 KENT 

\crodrome, 
near the coast. No entrance fee 
seription £1 1s., Dual 40s., Solo 30s 
hour. A and RB licences. 


Correspondence Schools 


HE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS offer sound instruc- 
tion in Aeroplane Designing, Fitting and NRig- 
ging and Aero-Engine Fitting ; also expert training 
for Ground Engineers (Categories A, B, C and D). 
All instruction is by correspondence. Write to- 
dav for our “Aeronautical Engineering” Booklet 
INTERNATIONAL CORRESPONDENCE 
SCHOOLS, LTD., Dept. 182, International 
Buildings, Kingsway, London, W.C.2. 


Tuition 


AIR MINISTRY W T AND R T LICENCES. 

THE LONDON TELEGRAPIL TRAINING 
COLLEGE LTD. (est. 38 years), recommended 
by the Air Ministry. Special Courses arranged to 
meet the requirements of Pilots, Ground Engineers 
and all others desiring positions in the Commercial 
Aeronautical Services for the above licences. 
During the past two years every student has 
obtained the W/T and RT Licence at the first 
examination attempt. Facilities for Morse and 
Semuphore training and practice for N: avigator’ s 


Certificate. Particulars of course. fees, ete., from 
Secretary, Dept. “ F,” 20, PENYWE RN ROAD, 
EARL’S COURT, S.W.5. Telephone: FLAxman 


8721 


Kindly mention 








CINQUE PORTS 


DUAL - 
SOLO - 


Blind Flying. 
“A” &“B"’ PILOT'S LICENCE. 


m= oS~<r 










Various Types 

















40/- per hour. 
30 - ” ” 
Night Flying. 


7 AIRCRAFT. 


Highest Standard of Instruction. 


of Membership. 


Write for particulars or 


VISIT LYMPNE AIRPORT, 
Nr. Hythe, KENT. 


SALES : 


FLYING CLUB L= 


(Hythe 6123) 
REPAIRS 





SERVICE : 








BRISTOL 
AIRPORT 


OPEN TO ALL OPERATORS 
Ample Hangars, Ful! Overhaul Service, 
Restaurant, 300 


Details from Manager, Bristol Airport. 


MUNICIPAL 


toms, 
Acres Factory Sites. 








Apply :— 





CARLISLE 
MUNICIPAL AERODROME. 
“ Safest Route to Ireland.” 
AMPLE HANGARAGE—SERVICE. 


RESTAURANT. 
FACTORY SITES AVAILABLE. 


AERODROME 


CONTROL OFFICER. 























ow just how we can help 


“Cf y of “ ENGINEERING OPPOR- 





TUNITIES.” AMI he portant handbook 

A.F.R.A e.E., GROUND ENGINEERS 
LiCENCES. AMR ASTAVIG ATOR’ S CERTIFI- 
CATES, PILOT'S “B" LICENCE Gacletins 
Blind Flying), ani other examinatior 

with modern postal courses in all br ul hes of Aer 


nautical Science 


Our courses are approved by the Royal 
Aeronautical Society, and as further evi- 


dence of our standing, it should be 
particularly noted that rm reed 
— ‘*NO PASS—NO F. 
Our handbook is full of useful information, and s! i 
most certainly be 1 your hands Send te 
your copv y f cost or obligation of an 
THE BRITISH INSTITUTE. 


OF ENGINEERING TECHNOLOGY 


305, SHAKESPEARE HOUSE, 
17-19, STRATFORD PLACE, LONDON, w.t 


AUTHORITATIVE TRAINING 


Study The T.1.G.B., the FIRST !: 

i Wied pproved by the Roval Aeronautical S 

ind the premier Corresponder Training Orga 

for Aeronautical Students 

a aes t - I JIG have gained SIX FIRST 


FIRST PLACE IN THE WHOLE EXAMINATION 


sesteaken f The I B s rses A 

contains the widest de of er ering | . 

world —over 20) ses --and gives f parti s of 

the Regulatior A.F. “Ae S., Air Ministry 

Licences. A. M. 1. Mech A.M. I. E. E. » et e 
G.B. Guarante training til s essfu! Write 

a for copy, stating branch, post or qualif 

that interests \ 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 

37, TEMPLE BAR HOUSE, LONDON, E.C.4. 

(Founded 1917. 19,000 Successes.) 





PHOTOGRAPHY MADE EASY 
A Book of Elementary Instruction 
Price 2/- By Post 2.3 
Tlife & Sons Ltd.. Dorset House, Stamford &t.. London, 8.8.1 
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Tuition—Contd. 


AERONAUTICAL ENGINEERING. 
Comprehensive AERONAUTICAL TRAINING 
of three vears for young men of good education 
from the age of 17 vears. 

Choice of three careers 
training : 

Advanced Aeronautical Engineering. 

Aircraft Sales, Supply and Service Organisa- 

tion. 

Aircraft Operational Organisation. 

Syllabus from : 
Messrs. 


after initial practical 


Airspeed (1934), Limited, 
The Airport, Portsmouth. 


Situations Vacant 


_ RAL experienced aircraft draughtsmen 
required for flying boat construction. Marine 
aircraft experience preferred. Apply to Messrs. 
Short Bros., Ltd., Rochester. 
IRST CLASS mechanical draughtsmen and 
detailers, preferably with Internal Com- 
bustion Engine experience, wanted for Engine 


Department. State experience, age and salary 
required. The Bristol Acroplane Co., Ltd., Aero 
Engine Department (N), Filton House, Bristol. 


EQUIRED. Inspector for machined parts, 
preferably used to Air Ministry Inspection 
procedure. State age, expericnce and salary re- 
quired. Apply by letter to: Bloctube Controls, 
31, Cricklewood Broadway, London, N.W.2. 
EQUIRED, Reserve 


Ground Engineer for 


School, parachute licence essential. Apply, 

Box No. 1398, co “ Flight. Dorset louse 
Stamford Street, London, S.E.1 

EQUIRED licensed Russell Lobe Parachute 


with Aireraft) manu- 
Apply Box No. 8945, co 
Stamford Street, London 


packer, preferably 
facturing experience. 
“ Flight,” Dorset louse 
8.E.1 


Air Survey 


LTD., Haves, Middlesex. 

Established 1924. More than 100 surveys 
successfully executed. Prepared to tender for 
surveys of every description in any part of the 
World. Telephone: 632, Hlaves, Mdlx. India 
Branch, Dum Dum, Caleutta 


IR SURVEY CO., 


Aircraft Cameras 
AGLE” AIRCRAFT CAMERAS and equip- 

ment for survey photography and Naval 
and Military requirements. Specialists in Air 
Photographic Apparatus. Hand Held Cameras 
Pistol Cameras for air snapshots. Full particulars 
from Manufacturers and Patentees.—Williamson 
Manufacturing Co. Ltd Litehfield Gardens, 
Willesden Green, London N.W.10. “Phone : 
Willesden 0073-4. Contractors to Air Ministry, 
Admiralty War Office Colonial and Foreign 
Governments 


Financial 


DVERTISERS would like to one or two 
ladies or gentlemen who would take financial 
interest in company (in formation) to establish 
flying school and clubs in Scotland, sound pro- 
position with excellent prospects. Box No. 1397 
co “Flight.” Dorset House, Stamford Street, 
London, 8.F..1 


mect 


Insurance 


OR Aviation and Motor Insurance, consult 
Motor & Aviation Insurance Brokers. Ltd., 
28, Queen Elizabeth's Walk, Clissold Park, N.16. 


Phoue: Stamford Hill 2288. 
NSURANCE. Aircraft. Motor. or General. 
Sound security and efficient service ie Ue 
Bulmer (Insurances) Ltd Bradford, Yorks 


(Phone: 5342) and Branch Offices. 


College of Aeronautics 


AERONAUTICAL ENGINEERING 
TRAINING. 
providing complete practical works and 


Aerodrome experience for administrative side 

of Civil and Commercial Aviation. Students 

accepted in first instance for probationary 

term only. Day and Residential. 

Probationary Term commenced October Ist. 
Svilabus from THE COLLEGE OF 
AERONAUTICAL ENGINEERING 

Chelsea, 8S.W.3 


Kindly 


meniion 


ADVERTISEMENTS. 











D. LEWIS 


D. 10 per cent. Discount allowed 
to R.A.F. Offi- 
cers, Club 
Members 
and 
National 
League 
of Air- 
men. 
Write 
for 
fully 
IMus- 
trated 
Cata- 
logue 
Post Free 
BES TCHROME 
LEATHER 
HELMETS, Air 
Ministry pattern 
chamois _ lined ; 
Sorbo padded 
pertect fit 15/- & 22/6 










pockets, a 
Ditto, fur trimmed 17/6, 25'- 
EARPH HONES, flat type. chromium plated 76 


phon: 


SHEEPSKIN FLYING GAUNTLETS, 
chamois lined, goatskin palms, ensuring 
accurate control, perfect for flying ° 

Other types from - 12/6 

SIL K UNDER- -GLOVES, tor warmth, 
single textu 26, double texture 5/- 


GOGGLES, ALL LU XOR TYPES in stock, 
perfect fitting. ... 25/-, 40/-, 45/-, é 
PILOT GOGGLE Reed. with complete 
sponge-rubber mask, Triplex lenses, exclusive 
ring-leather head- 19/6 


nd / 
FLYING OR RACING GOGGLE, “adjust 
able nose-piece, sponge-rubbe pads, 


Teislea lenses vestilated eyepieces ... 24/- 

GOGGLES, TRIPLEX PASS with 
sponge-rubber — shallow full vision . 
stronz elastics -» “ 


R.A.F. LEATHER COAT, hnest ‘quality full 
chrome, lined heavy fleece . £6 6s. 
from 63 - 


Ditto, slightly soiled, 
LEATH HER COATS i in other sty'es from 60/- 

LEATHER COMBINATION SUIT, heavy 
fleece lined, fur collar, zip front, wrists, 
ankles, map and shin pockets... £6 17s. 

Dine, mm super ooty gabardine ° 


pattern gabardine flying suit... 45/- 
SHEEPSKIN FLYING BOOTS, zip front 47/6 
D. LEWIS, i: 

9 (Dept. F.) 
124, GT. PORTLAND ST. 
LONDON, W.1. 


Tel. Museum 4314 Tel. Aviakit, Wesdo, London 
Agents in Belgium, India, Portugal, Holland, §. Africa, 
Greece and Denmark. Manufacturers, Government Con- 
tractors and Designers. Trade and Clubs supplied 


Write for our special quotations for quantity buyer 

















LiquiD 
ENGINE JOINTING 
makes perfect joints and saves 
money. BRIT! SH MADE. 


Try ost 
\A PATENT MOTOR PRODUCTS CO. 
6, UPPER MARYLEBONE ST. 
GREAT PORTLAND ST., W.1. 















FOR SALE 


END us your enquiries for all parts. Dis- 
tributoss of The Famous Anzani Aero 
Engines, 34 h.p. at 3,000 r.p.m. For safety's 
sake don't be underpowered. Buy Anzani and 
have plenty. Price &@S. H.P. arranged 
ERO Spruce cut and planed any lengths, also 
Casein Glue, Dope, Fatric. Metal Parts 
and Fittings, New or Used Engines, Wheels 
Instruments, etc. Send us your enquiries 


EVERYTHING AT PRICES TO ENCOURAGE THE AMATEUR 


404 Blackburn Road 
DARWEN Lancs 
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Magnetos 


THE EUSTON IGNITION ©CO., 
FFICIALLY approved by the Air Ministry for 
Aircraft Magneto repairs. B.T.H. Service 
magnetos and spares in stock for immediate 
release. London: 329, Euston Road, N.W.1. 
Tel. Museum 9921. Telegrams : Eusigco, Eusroad, 
London. Leeds: 117, Park Lane. Tel.: Leeds 
26241. Westcliff: 671, London Road. Tel. : 
Southend 3491 


LTD., 


Models and Parts 
MODEL AIRCRAFT KITS 
THE MODEL AIRCRAFT STORES 
133. Richmond Park Rd., Bournemouth. 


For all Materials, Blueprints, Kits, Rubber, Pro- 
pellers, ete. Please send Ild. stamp for lists, 


Miscellaneous 


IRCO, 18/20, Lower Regent Street, S.W.1 
(Whitehall 8845 6). Aerodrome and airport 
equipment and all aviation requirements. Trade 
enquiries invited. Sole Aviation Agents for Perfix 
Ignition Terminals. 


Contractors for Aerodromes 


BAD landing ground is definitely dangerous 
and liable to be exceedingly expensive. We 
plant for carrying out renovations 
as well as for making new landing grounds. May 
we hear from you’ P Edmonds, Itchen Abbas, 
Winchester 


the we TOUT-CAS 


Syston, near 
86177 te Ra London 
Mason's Sports Department, 182, 


have special 


COMPANY (SYSTON) 
Leicester (Telephone 
Office in Fortnum & 


Piccadilly, W.1. 


Patent and Trade Mark Agents 


rTANLEY, POPPLEWELI a FRANCIS 

Chartered Patent Agents, 88-90, Chancery 

Lane, London, W.C.2. Telephone: Holborn 6393 
Established 1879 


P. THURSTON & CO... Chartered Patent 


« Agents, 329, High Holborn, W.C.1 rel. : 
Hol. 1117 
(* E CO., Patents and Trade Marks through- 
2 the World. (H.T.P. Gee, Mem, 2.S.G.B., 
\.M.L.R.E., ete.), 51-52, Chancery Lane, Londen 
W.C.2. Established 1905 (2 doors from Govt 


Patent Office Phone Holborn 1525 Hand- 


book free 


N. & W. S. SKERRETT, Chartered Patent 
« Agents, 88-90, Chancery Lane London 
W.C.2 (Hol, S837 ind 24 Temple Row, Bir- 


mingham, 


Air Taxis 


IR TANIS, LTD Air Port of London 
f Croydon, Surrey Phone Fairfield 4101 
Night "Phone Wallington 3491 
RIVATE CHARTER rWIN ENGINED 
AIRCRAF1 one to sixteen passengers, 


Ilire 


Croy- 


anywhere, night or day Commercial Air 
Lid., Airport of London, Croydon, Surrey 
don 3122. Hounslow 1175 





“FLIGHT” (Copyright) 
PHOTOGRAPHS 


BLACK & WHITE GLOSSY (Unmounted) 

6} x 44,1/6; 8} x6}, 2/6; 10x 8,3/6; 

12 10, 4/6; 20x 16, 10/6. 

DOUBLE THICKNESS, CREAM BASE, 

SEPIA TONED (Unmounted) 10 x 8, 6/- ; 
2x 10, 7/6; 20x 16, 21/-. 

HAND COLOURED, IN OILS (Gre, 

Mount) 20 x 15, 31/6 (Mount 24x 19) 


FLIGHT Office, Dorset 
House, Stamford St. S.E.1 


"Phone: Hop 3333 
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FOR TRADE DEVELOPMENT 
AND PROGRESS 


FOR FACTS OF PRODUCTION 
AND DISTRIBUTION 


FOR THE VERY LATEST 
NEWS AND INFORMATION 


FOR AN INDEX TO 
GOODS USED AND SOLD 


USE AND STUDY |F you are seeking new markets, or desire to get first-hand infor- 





| TRADE AND 
p TECHNICAL JOURNALS 


Amateur Photographer & 
Cinematographer. 

Architects’ Journal. 

Architectural Review. 

Autocar. 

Automobile Engineer (incor- 
porating Motor Body Buiid- 
ing). 

Brewers’ Journal. 

British & Empire Confectioner 
& Baker. 

British Baker. 

British Engineers’ 
Journal. 

British Journal of 
graphy. 

British Printer. 

Broadcaster. 

Bus & Coach. 

Caterer (The). 

Chemist & Druggist (The). 

Cigar & Tobacco World. 

Confectioners’ Union & Ice 
Cream & Soda Fountain 
Journal. 

Confectionery Journal. 

Contractors’ Record & Muni- 
cipal Engineering. 


Export 
Photo- 


Crushing, Grind- 
ing, Mining & 
Quarrying 
Journal. 

Dairyman. 

Drapers’ Organiser — The 
Fashion Trades Magazine. 

Drapers’ Record. 

Dyer, Textile Printer, Bleacher 
& Finisher. 

Economist. 

Electrical Industries & Invest- 
ments. 

Electrical Review. 

Electrical Times. 

Electric Power (!ndustrial). 

Electric Vehicles & Batteries 

Engineer (The). 

Engineering. 

Engineering & Boiler House 
Review. 

Export Trader. 

Farm, Field & Fireside. 

Flight. 

Footwear Organiser & Shoe 
& Leather Trades Export 
Journal. 

Fruit, Flower & Vegetable 
Trades’ Journal. 

Furnishing Trades’ Organiser 
—The Magazine for House 
Furnishers. 


Gas Engineer. 

Grocer & Oil Trade Review. 
Grocers’ Gazette & Provision 
Trades’ News. 
Grocery & The 

Merchant. 
India Rubber Journal. 
lronmonger (The). 

Journal of Decorative Art. 
Kinematograph Weekly. 
Laundry Record & Dyeing & 

Cleaning Trades Journal. 
Licensing World & Licensed 

Trade Review. 

Locomotive, Railway Carriage 

& Wagon Review. 
Machinery. 

Meat Trades’ Journal. 

Mechanical World & Engineer- 
ing Record. 

Men’s Wear. 

Mining Journal, Railway & 

Commercial! Gazette. 

Model Engineer & Practical 

Electrician. 

Modern Transport. 

Motor Cycle. 

Motor Cycle & Cycle Trader. 

Motor Trader & Review. 

Motor Transport. 

Motor World & 
Vehicle Review. 


Provision 


industrial 


mation about a trade or industry, you cannot go toa surer or more 
authoritative source than the trade and technical journals serving it. 
The address of any paper in this list will be furnished on request. 


Oil & Colour Trades Journal. 

Optician. 

Outfitter. 

Overseas Engineer. 

Packing, Packaging & Con- 
veying Gazette. 

Photographic Dealer. 

Plumbing Trade Journal. 

Pottery Gazette & Glass Trade 
Review. 

Power Laundry. 

Rural Electrification& Electro- 
Farming. 

Specification. 

Style for Men—The Magazine 
for the Man’s Shop. 

Textile Manufacturer. 

Unit (Domestic). 

Waste Trade World. 

Watchmaker & Jeweller, 
Silversmith & Optician. 

Wine Trade Review. 

Wireless & Gramophone Ex- 
port Trader & Buyers’ Guide. 

Wireless & Gramophone 
Trader. 

Wireless Engineer & Experi- 
mental Wireless. 

Wireless World 

Yachting World & Motor 
Boating Journal. 


Official Handbook, giving particulars of over 500 papers, post free 1/- 


PERIODICAL, TRADE PRESS AND WEEKLY 


NEWSPAPER PROPRIETORS ASSOCIATION, LTD, 
6, Bouverie Street, E.C. 4 


Telephone : 
Central 2441 






Kindly mention “* Flight ”’ 


~ 


VEY Vise Be X Ome 


when corresponding with advertisers. 


Telegrams : 
Weneppa, Fleet, London 
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SHORT BROS. (cSiorous) LT D. 
ROCHESTER, 


Telephone CHATHAM 2261 ENGLAND Telegrams SEAPLANES ROCHESTER 


SHORT SINGAPORE II 
FITTED WITH 4 ROLLS-ROYCE ENGINES 
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OVERLOAD TEST 


800 B.H.P. at 2,300 R.P.M. 
ON A 


PEGASUS III ENGINE 


The nominal output on this engine is Efficient 
665/690 BHP. at 2,200 RPM., throughout by the slipstream alone, 


with a maximum permissible output of from a 3-bladed Fairey metal airscrew 
750/775 BHP. at 2,525 RPM. weighing 196 Ibs. 


cooling was maintained 








Prolonged overload testing is 


STANDARD "BRISTOL" 
PRACTICE 


and contributes to the high 
STANDARD 


OF 


RELIABILITY. = =a 
| a 


ie 








THE BRISTOL AEROPLANE CO. LTD. - FILTON 


Printed in England for the Proprietors and Publishers, FLiGHT PUBLISHING ComMPANY LiImITED, Dorset House Stamford Street . 

CORNWALL Press LTp., 1-6, Paris Garden, Stamfor reet, London, S.E.1. “Flight” can be obtained abroad irom the * iy ‘ rr ion, S.E.1,_ by ‘ 

& Son, 248, Rue Rivoli, Paris; Hachette et Cie, ue Réaumur, Paris, and branches. BELGIUM: W. H Smith a _~ "TILT B na be! oe 

Brussels. AUSTRALIA Gordon & Gotch, Ltd elbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), A lelaide 1 P “o WAY) plow yy one ; 

(Tasmania). New ZeaLaANpD: Gordon & Gotch te Wellington, Auckland, Christchurch and Dunedin. INDIA: A. H. Wheeler s B Be ce Lone 4 

and Calcutta. CANADA: Imperial News Co., Toronto, Winnipeg and Vancouver; Benjamin News Co., Montreal; Gordon & Gotch. Ltd T “oe t ay, & women 
Central News Agency, Ltd. UNITED STATES: The International News Co. New York Entered at New York Post Office as tama SOUts AraiGa 




















